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pain  nnd  blani-hcd  from  licmiirrliat,'v,  ami  Uipii  aftix  IhPir  pain  hail  Imn-h  re- 
lieved Slid  Uicir  bleodiiig  liad  been  utopjied  by  xalvaniKiii  and  their  checks 
had  TPsumeU  a  rosy  Lue;  theac  fifty  woiiien'?i  fa<*s  encourage  tiLc  to  do  justice, 
though  the  hcaveiia  ma;  full,  to  the  treatment  nhith  Iiuh  cuvhI  Uieni. 

Tlien  there  jiasg  bffdre  nie  the  dying  fui*M  of  (c«  women  who  were  IreiitGd 
by  total  extiqiation,  at  two  iif  whirh  o[H'rutions  1  was  the  exwutiiiner:  at 
six  of  whieli  1  waa  hrtit  or  xeeond  assistant,  and  at  two  of  whidi  I  waa  ualy 

True,  the  majurity  of  the  ten  oiHiraliiins  were  piTtormi-d  in  thi!  piranti-iep- 
tie  diiyw,  Ihimph  by  a  pn-ut  muster  in  this  department  of  mir  art;  but  four 
of  them  were  performed  within  the  last  few  year*  under  the  most  riKorona 
aseptic  precaiitiona  by  men  w*lio  have  a  small  mortality  in  geiieiul  for  ab- 
diituiuul  suqrery. 

The  memory  of  these  fifly  women  who  have  lieen  cured  by  eieclriuity, 
many  of  whom  I  could  find,  if  rvquircd.  and  many  of  whom  to  this  day  hlop 
me  in  the  street  to  thank  nie  and  it  fur  tbuir  rosy  cheeks:  and  the  meinory 
of  tlioae  ti'n  women  who  are  now  no  more,  all  tell  me  that  I  would  be  a 
traitor  to  the  cause  of  truth  if  I  retiiained  silent,  not  only  out  of  M'liMin,  but 
in  the  ve'ry  hour  when  it  most  nrtded  to  In?  sjioken. 

True,  I  can  quiet  my  ciinseicnc'e  when  ei  re:  urn  stances  compel  me  to  oper- 
ate, by  the  rellection  tdat  one  woman  died  while  under  electric  treatment,  not 
through  cinetritity.  but  through  nn  error  of  diafrnosis,  fur  mistnkinf,'  a  leuse, 
impacted,  liquid  tumor  for  a  flliioid.  which  would  not  have  been  made  if  the 
abdomen  had  been  opened,  or,  in  other  words,  if  the  treatment  hud  tiecii  sur- 
gical instead  of  electric.  This  in  the  one  nnd  only  cane  in  which,  as  far 
as  my  experience  goea,  I  have  ever  hud  seriously  to  rejfret  the  u«<t  of  eleelrieity. 

1  can  Btill  further  soothe  my  conseienei-  when  1  am  eompelW  l.>  iqHiiite, 
by  remembering  that  I  have  operated  ou  ten  women,  seven  by  alKlominal  hy4< 
terectomy,  treating  the  stump  by  leaving  it  tninsflxed  at  the  lower  aiigle  of 
the  incision:  and  on  three  by  removal  of  the  appendap's.  tying  the  iivnrian 
arteries  low  d 
I  was  assistant,  n 

When  1  vJsi 

predicament, 
■pend  a  few  hoi 
man  of  my  inti 
*nd  it  is  useie^--  Fi" 
Canada,  from  ^l-.m 
pieturea  of  hentih. 
On  the  otiu-r 
to  •pcad  the  nmr 
with  pity  on  my  bloj 
life  it  too  abort  t< 

tion,  uid  that  i) 
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which  I  BhaU  pvesently  laj  before  you  are  those  of  one  who  ie  entirely  un- 
biased and  nonpartisan,  and  are  consequently  to  be  accepted,  as  far  as  they  go« 
in  good  faith. 

My  own  opinion  on  the  present  status  of  electricity  in  the  treatment  of 
fibroids  is  fully  made  up,  taid  1  shall  now  endeavor  to  lay  it  plainly  and  hon- 
estly before  you. 

During  the  last  year  especially,  although  it  has  been  growing  gradually 
for  several  years,  the  conclusion  ban  become  evident  that  electricity  is  not 
suitable  for  every  kind  of  case  nor  for  every  kind  of  doctor. 

But  it  is  as  true  to-day,  as  it  ever  was,  that,  for  the  cure  of  pain  in  and 
bleeding  from  the  uterus,  the  application  of  the  positive  pole  of  the  galvanic 
current,  properly  applied  and  of  sufficient  strength,  to  the  uterine  mucous  mem- 
brane is,  in  the  majority  of  cases,  effective.  The  percentage  of  successes  is 
greatest  in  those  cases  in  which  the  fibroid  growth  is  interstitial;  not  quite  so 
great  in  the  cases  of  submucous  growths,  although  in  several  of  these  cases 
a  few  applications  have  been  followed  by  the  expulsion  of  the  tumor  from 
the  uterine  cavity.  The  earlier  the  cases  come  under  treatment,  the  more  surely 
they  are  cured,  many  patients  with  small  interstitial  tumors  in  the  anterior 
wall  having  been  completely  cured  by  me,  and  still  more  under  the  care  oi 
others;  so  that  the  plea  for  the  early  treatment  of  fibroid  tumors  by  electricity 
is  quite  as  just  a  one  as  is  the  early  plea  for  operative  treatment.  In- 
deed, it  is  even  more  so,  for,  while  we  can  truthfully  say  that  the  electric 
treatment,  when  undertaken  early  and  with  a  correct  diagnosis,  is  at  the  pres- 
ent day  entirely  devoid  of  danger,  no  one  can  truthfully  say  the  same  of  the 
treatment  by  operation.  In  fact.  I  am  sorry  to  say  that  no  one  knows  what 
is  the  death-rate  of  the  latter  treatment.  Three  of  the  ten  deaths  which  I 
liave  above  mentioned  have  never  been  reported,  and  six  of  them  were  only 
reported  at  my  urgent  solicitation. 

May  there  not  be  many  other  similar  cases?  When  a  woman  comes  to 
a  doctor  for  menorriiagia  and  he  discovers  a  small  fibroid,  is  he  to  urge  her 
to  submit  to  an  operation,  when  he  knows  with  the  greatest  skill  and  care 
she  runs  the  risk  of  dying  from  the  operation,  and,  if  let  alone,  the  death-rate 
is  no  more  than  1  per  cent.,  while  with  electric  treatment  the  risk  is  abso- 
lutely nothing? 

\^lien  she  tells  me  that  she  will  not  submit  to  an  operation,  shall  I  as- 
sure her  that  I  can  do  nothing  for  her,  when  I  carry  in  my  pocket  the  record 
of  fifty  similar  or  worse  cases  which  have  been  cured  by  electricity?  Surely 
that  were  dishonest!  And  yet  the  temptation  to  operate,  in  spite  of  the 
danger  of  surgical  and  the  safety  of  electric  treatment,  is  very  great, — ^too 
great,  in  some  cases^  for  us  to  resist. 

Ours  is  a  busy  life,  and  there  is  not  one  of  us  here  who  has  not  often 
felt  that  life  was  far  too  short  to  accomplish  all  the  good  that  we  would  wish 
to  do,  and,  for  the  want  of  a  few  more  hours  in  the  day,  much  work  of  value 
to  our  fellow-beings  must  go  undone.  With  thi»  feeling  strong  within  us,  a 
|K>or  woman  applies  at  the  out-patient  department  of  our  hospital  with  a 
MBaU  interstitial  fibroid  which  has,  however,  doubled  or  trebled  the  bleeding 


w:^.^!^:^ 


; 


CONSERVATIVE  GYNECOLOGY 


AND 


•Electro-Therapeutics 


A  Practical  Treatise  on  the  Diseases  of  Women  and 

Their  Treatment  by  Electricity 


BT 


G.  BETTON  MASSEY,  M.D. 


Bvwtawon  to  the  Amkbioaii  Owoolooio  "timrnAu  Philadblphia  ;  Fellow  ahd  Ex-PRMioufr 
ma  Ambbioav  Elbctbo-Thbbapbdtio  As800iatiov{   Mebbbb  or  tbb  Sociiri  Fbak^aiib 

D'fiLBOTBOTHiBAriB,  AMBBIOAlf  MBOICAL  AMOOLATIOH.  BTO. 


FOURTH  EDITION 
REVISED,  REWRITTEN,  AND  GREATLY  ENLARGED 


IIl«iirat«d  with  TwelTe  (12)  Original,  Fnll-Paffe,   Cliromo-llthographio  Plates 

and  Twelre  (12)  Full-page  Half-tone  Plates  of  Photographs  taken 

Irom  Mature,  and  Nnmerons  BngraTlngs  In  the  Text 


PHILADELPHIA 

F.  A.  DAVIS  COMPANY,  Publishers 

1905 


/ 


COPYRIGHT  (Fint  Editioa).  1889 
COPTRIOUT  (SMond  EdiUoa).  1890 
COPYRIGHT  (Third  Edition).  1888 
COPYRIGHT  (Fourth  Edition).  March.  IMS 

■r 
F.  A.  DAVIS  COMPANY. 


[Regiit«r«d  at  Stationcn'  Hall,  Loadoa,  Eaf.] 


Philadelphia.  Pa..  U.  8.  A. : 
Th«  Madkal  BaUHla  PriatlBff 
1914-16  Chwry  BtrMt 


•  * 


•  •  • 


»    4 


•  •• 


•  to 


« 


«    %    • 


V       % 


PREFACE  TO  FOURTH  EDITION. 


Called  upon  for  a  fourth  time  to  revise  this  work,  the  author 
has  necessarily  permitted  the  former  edition  to  remain  long  out  of 
print  while  endeavoring  to  bring  up  to  date  the  practical  subjects 
embraced  within  it  The  progress  of  electro-therapeutics  in  general 
since  the  appearance  of  the  last  edition  has  been  very  great,  and  this 
has  necessitated  a  complete  re-writing  of  the  more  technical  portions 
of  the  book,  particularly  that  referring  to  the  constant  current  and 
the  theories  and  practical  application  of  electrolysis  and  phoresis. 
Four  entirely  new  chapters  on  the  treatment  of  cancer  by  electro- 
chemical destruction  and  sterilization  have  been  added,  and  it  is 
hoped  that  these  will  be  specially  interesting  to  the  large  number  of 
physicians  now  engaged  in  the  treatment  of  this  affection  by  Roent- 
gen rays;  while  the  important  position  attained  by  the  latter  is 
recognized  by  a  complete  though  brief  dissertation  on  Roentgen  rays 
in  diagnosis  and  treatment,  prepared  by  Dr.  Herman  Grad,  of  New 
York,  a  well-known  and  able  writer  in  this  field. 

The  portions  of  the  work  relating  to  the  Apostoli  treatment,  and 
to  the  author's  methods  for  averting  unnecessary  sacrifice  of  the 
pelvic  organs  of  woman  by  the  use  of  electric  modalities,  have  re- 
quired but  little  change,  save  the  further  elaboration  and  corrections 
derived  from  additional  experience.  These  questions  have  passed 
largely  from  the  controversial  stage  into  that  of  acceptance  and 
action.  The  former  opponents  of  this  form  of  conservative  gyne- 
cology have  illustrated  their  purely  surgical  leanings,  it  is  true,  by 
transferring  their  attention  to  the  surgery  of  the  kidney  and  upper 
abdomen  in  the  medical  arena ;  but,  meantime,  a  numerous  class  of 
physicians  throughout  the  world  have  essayed  to  meet  the  problems 
of  true  gynecology  presented  to  them  in  their  offices  and  daily  visits 
with  added  power  because  of  a  knowledge  of  electro-therapeutics.    To 
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this  growing  body  of  physicians  the  author  primarily  submits  thi 
work,  and  to  them  is  entrusted  the  truths,  so  important  to  humanitj 
that  have  been  bequeathed  to  us  by  Apostoli  and  Keith. 

The  author  begs  to  acknowledge,  with  thanks,  much  practical  as 
sistance  from  his  colleagues  on  the  staff  of  the  American  Oncologii 
Hospital;  and  also  tenders  his  thanks  to  Dr.  Grad  for  his  valuabL 
contribution.  His  thanks  are  also  tendered  to  Mr.  H.  L.  March  fo: 
the  preparation  of  a  number  of  additional  drawings  and  diagram 
appearing  in  this  edition. 

1831  Cheetnat  St.,  Philadelphia. 
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The  exhaustion  of  the  second  edition  of  the  author^s  work  on 
"Electricity  in  the  Diseases  of  Women"  necessitated  the  preparation 
of  a  third  edition  some  time  since.  In  preparing  the  material  for 
this  purpose  it  was  found  desirable  to  rewrite  and  restate  so  many 
of  the  facts  connected  with  the  application  of  electricity  to  the  dis- 
eases of  women,  in  order  that  the  very  latest  advances  in  this  subject 
might  be  adequately  represented,  that  an  entirely  new  book  was  the 
result,  dealing  more  fully  than  heretofore  with  the  nature  and  cau- 
sation of  the  diseases  of  women  in  which  electricity  is  urged  as  a 
rational  remedy,  as  well  as  discussing  in  full  detail  the  many  minor 
points  which  are  essential  to  success  in  its  employment. 

What  was  originally  a  mere  treatise  on  the  use  of  electricity  in 
fibroid  tumors  and  certain  other  affections  has  thus  been  transformed 
into  a  treatise  on  the  medical  and  surgical  diseases  of  women,  with 
special  reference  to  the  therapeutic  use  of  electricity.  This  broad- 
ening of  the  scope  of  the  work  has  been  made  necessary  by  the  fact 
that  nearly  all  of  the  modern  treatises  on  gynecology  have  been  writ- 
ten from  a  purely  surgical  stand  point,  leading  often  to  a  perspective 
view  of  these  affections  that  unduly  exaggerated  the  mechanical  side 
of  pelvic  pathology.  Opportunity  is  thus  afforded  for  the  rescue 
from  oblivion  of  certain  neglected  facts  as  to  the  origin  and  nature  of 
inflammatory  diseases  of  the  uterus  and  adnexa,  and  for  the  fuller 
consideration  of  the  neural  disorders  most  frequently  found  among 
women,  while  special  attention  is  accorded  to  fibroid  tumors  and 
their  treatment  by  the  Apostoli  method,  and  to  the  author's  method 
for  the  treatment  of  cancer. 

As  a  treatise  on  the  diseases  of  women  no  claim  is  made  that 
it  covers  the  field  so  ably  occupied  by  the  works  on  abdominal  and 
pelvic  surger}^  alluded  to,  but  only  that  it  covers  ground  of  more 
value  to  the  average  physician  and  his  patients  than  books  devoted 
to  the  details  of  operations  that,  however  necessary  at  times,  are 
often  only  properly  of  service  as  last  resorts,  and  are  then  incapable 
of  application  except  at  hands  that  have  had  more  than  a  book-train- 
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ing.  Besides,  in  the  present  redundant  condition  of  the  phj'sician'a 
book-shelves,  no  author  has  a  right  to  burden  his  readers  with  at- 
tempts at  comprehensiveness  which  transcend  the  immediate  bounds 
of  his  personal  experience,  and  when  he  confines  himself  to  that  expe- 
rience and  its  teachings  he  has  fully  discharged  his  duty  both  to  his 
readers  and  to  science,  without  implying  that  the  experience  of  others 
is  not  also  of  value. 

With  all  modesty,  therefore,  but  with  a  lively  appreciation  of 
the  importance  of  the  facts  and  methods  herein  detailed  in  enabling 
the  progressive  physician  to  save  his  patients  from  the  dangers  of 
both  neglect  and  of  misapplied  methods  of  treatment,  the  author 
commends  this  work  to  his  professional  brethren  and  bespeaks  for  it 
a  share  of  attention  and  kind  consideration  at  least  as  great  as  that 
accorded  to  each  of  its  predecessors. 

Thanks  are  due  to  Mr.  Xanthus  Smith,  the  well-known  artist, 
for  the  accuracy  of  the  illustrations  that  appear  here  for  the  first 
time. 

Instead  of  reproducing  the  new  classical  drawings  of  the  motor 
points  of  the  nerves  and  muscles,  it  was  thought  best  to  secure  greater 
accuracy  by  verifying  each  point  on  the  person  of  a  professional  model 
and  then  photographing  the  living  subject.  Plates  VIII  and  IX  are, 
therefore,  half-tone  reproductions  of  actual  photographs,  and  it  is 
hoped  that  this  method  of  depicting  the  real  situation  of  these  points 
will  lead  to  greater  ease  in  their  location  than  has  been  the  case  in 
the  past.  The  services  of  a  professional  model  were  also  invoked  in 
the  more  realistic  delineation  of  the  therapeutic  procedures  shown  in 
Plates  III  to  VII. 

In  preparing  the  series  of  colored  plates  showing  the  appearance 
of  the  cervix  and  uterine  discharges  in  typical  cases  of  disease,  in 
which  Mr.  Smith  was  engaged  in  pioneer  work  in  medical  illustration, 
special  thanks  are  due  to  Drs.  J.  Montgomery  Baldy,  W.  A.  Newman 
Borland,  Frank  W.  Talley,  Theodore  A.  Erck,  Oliver  Hopkinson, 
and  Carrie  Chase  Davis  for  facilities  afforded  in  securing  the  typical 
cases  from  which  sketches  were  made. 

Jaue,  1898. 


CONTENTS. 


PART  I. 

CHAPTER  I. 


PAQB 

Thb  Natctrs  and  thk  Pbedisposino  Causes  of  the  More  Common 

Affections  of  Woman, 1 

Developmental  Faults  of  Early  Womanhood.  Disorders  of  Maturer 
Womanhood. 

CHAPTER  n. 

Oh  the  Examination  of  Patients  with  Reference  to  the  Propriety 

of  elmploying  conservative  methods  of  treatment^  0 

General  Examination  and  Classification  of  Patients.  Examination  of 
the  Abdomen.  Examination  of  the  Pelvis.  Ulumination  of  the 
Vagina.  Transillumination  of  the  Pelvis.  Aspiration.  Aseptic 
Precautions  in  Routine  Gynecic  Practice  and  Electrogynecology. 

CHAPTER  III. 

Ihtroductory  Remarks  on  Electricity  as  a  Remedy  in  Gynecology,    31 

How  Electricity  Becomes  a  Remedy.  Special  Value  of  Electricity  in 
Gynecology.  Special  Value  of  Electro-gynecic  Applications  to 
the  General  Practitioner.    Limitations. 

CHAPTER  IV. 

Phenomena   Attending   the  Transmission   of   Constant  Currents 

Through  Living  Organs, 38 

Physical  Reasons  for  Electrode  Coverings.  Current-diffusion  Within 
the  Body.  Current-concentration.  Polar  Regions.  The  Inter- 
polar  Region.  Electrolysis:  Chemic  Effects  at  Each  Pole.  Extent 
of  the  Destruction  at  the  Poles.  Phoresis:  Cataphoresis.  Ana- 
phoresis.  General  Medicamental  Phoresis.  Phoretic  Speed  of 
Ions.  Temperature  Effects.  General  Physiologic  Action  of  Con- 
stant Currents:  Functional  Stimulation  and  Sedation  due  to 
Polarization.  Bactericidal  Action  of  Electricity.  The  Alterative 
Action  of  Electricity.  Indications  for  Choice  of  Poles.  Intar- 
rupted  Direct  Currents  in  Gynecology.  Differences  Between  the 
Currents  Used  in  Medicine. 

CHAPTER  V. 

Ttpical  Methods  of  Applying  Electric  Currents  in  the  Diseases 

OF   Women, 64 

General  Direct  Current  Stimulation.  General  Induction  Current 
Stimulation.  Abdomino-dorsal  Applications.  Spinal  Applications. 
Vaginal  Constant  Current  Applications.  Vaginal  Induction  Cur- 
rent Applications.  Intra-uterine  Constant  Current  Applications. 
Intra-uterine  Induction  Applications. 

(vii) 


Viii  CONTENTS. 

CHAPTER  VI. 

Paqb 

ADDITI0I7AL  Systematic  Methods  in  Gtnecic  Practice,       .       .        .79 

Posture.  Hydrothermal  Applications  to  the  Pelvis.  Vaginal  Swab- 
bing.   Tampons.    Pessaries.    Massage. 

CHAPTER  VII. 
The  Border-line  Between  Neurology  and  Gynecology,      .       .        .84 

Differential  Diagnosis  between  Hysteria  and  Neurasthenia.  The  Rest 
Cure  in  the  Treatment  of  Hysteria  and  Hysteroid  Affections. 

CHAPTER  VIII. 
Neurasthenia  and  Nervous  Prostration, 01 

CHAPTER  IX. 

Menstrual  Derangements^ 06 

Amenorrhea.  Scanty  Menstruation.  Menorrhalgia.  Menorrhagia 
and  Metrorrhagia. 

CHAPTER  X. 

Catarrhal  Affections  of   the  Utero-tuhal   Mucous   Tract   and 

Their  Consequences, 110 

The  Etiologic  Unity  of  Uterine  and  Tubal  Catarrh.  Diagnostic  Value 
of  Inspection  of  Persistent  Uterine  Discharges.  Endometritis: 
Cervical  E^ndometritis.  Corporeal  Endometritis.  Chronic  Inflam- 
mation of  the  Uterus  without  Extension  to  the  Tubes  and 
Ovaries:  Chronic  Metritis.  Postpuerperal  Metritis;  Neglected 
Subinvolution.  Hemorrhagic  Metritis.  Hyperplasia  of  the  Uterus, 
With  or  Without  Cervical  Laceration.  Senile  or  Atrophic  Me- 
tritis. Chronic  Inflammation  of  the  Uterus  with  Extension  to 
the  Tubes  and  Ovaries:  Metrosalpingitis.  Purulent  Salpingitis 
(Pyosalpinx).  Discussion:  Hematosalpinx.  Hydrosalpinx.  Pel- 
vic Peritonitis. 

CHAPTER  XI. 

Chronic  Inflammatory  Affections  of  the  Ovaries,      ....  138 

Chronic  0\'aritis.  Ovarian  Congestion.  Postoperative  Traumas  and 
Neuroses. 

CHAPTER  XII. 

FiRROiD  Tumors, 146 

Origin.  Clinical  Varieties.  Natural  Prognosis  of  Fibroid  Tumors 
Without  Treatment.  Apostoli's  Discovery.  Mode  of  Action  of 
Electricity.  Selection  of  Suitable  Cases.  Contra-indications. 
Methods.*  Results  of  Treatment  by  Electricity. 

CHAPTER  Xin. 

Benign  Tumors  op  the  Breast, 202 

Areolar  Hyperplasia  of  the  Mammary  Gland.  Cystic  Disease  of  the 
Mammary  Gland. 


CONTENTS.  ix 

CHAPTER  XIV. 

PAQB 

The  Tbkatmxnt  op  Cancer  by  Cataphoric  Sterilization — the 

Author's  Method, 205 

The  Author's  Method.  The  Major  Application.  Source  of  Current. 
Controlling  Apparatus.  Dispersing  Electrode.  Active  Electrodes. 
Essential  Accessories.  Details  of  Operation.  The  Minor  Applica- 
tion:   Choice  Between  l^iajor  and  Minor  Applications. 

CHAPTER  XV. 

The  Cataphoric  Destruction  and  Sterilization  of  Mammary  and 

Axillary  Cancer, 225 

Technical  Details.  After-treatment.  Selection  of  Cases  and  Method. 
Major  Application  of  Bii>olar  Cataphoresis. 

CHAPTER  XVI. 
The  Cataphoric  Destruction  and  Sterilization  of  Uterine  Cancer,  239 
Cancer  of  the  Cervix.    Cancer  of  the  Body  of  the  Uterus. 

CHAPTER  XVn. 

TuE  Cataphoric  Destruction  and  Sterilization  of  Rectal  Cancer,  245 

Details  of  the  Major  Application  in  Cancer. of  the  Ano-rectal  Region. 
After-treatment. 

CHAPTER  XVIII. 

Displacements    and    Nontraumatic    Relaxations    of    the   Pelvic 

Viscera, 260 

Electric  Treatment:    The  Author's  Method.    Tripier's  Method. 

CHAPTER  XIX. 

Relaxation  and  Functional  Incapacity  of  the  Abdominal  Walls 

AND  Viscera, 270 

Indications  for  Massage  of  the  Abdomen.  Contra-indications  for  Mas- 
sage of  the  Abdomen. 

CHAPTER  XX. 
Maternal  Sterility  and  Impotence, 274 

CHAPTER  XXI. 

Ectopic  Gestation  and  Obstetrics, 277 

Ectopic  Gestation.  Abortion.  Hyperemesis  Gravidarum.  Use  of  the 
Induction  Current  in  L#abor.  Inertia  Uteri.  Postpartum  Hemor- 
rhage.   Recent  Subinvolution. 

CHAPTER  XXII. 

Bemon  Affections  of  the  Urethra,  Bladder,  Rectum,  and  Sigmoid 

Flexure, 292 

Diseases  of  the  Urethra  and  Bladder.    Caruncle.    Stricture  or  Ulcera- 
tions of  the  Urethra.    Neuroses  of  the  Urethra  and  Vulva.    Atony 


X  CONTENTS. 

PAQB 

of  the  Bladder.  Cystoscopy.  Diseases  of  the  Rectum  and  Sigmoid 
Flexure:  Anal  Fissure.  Hemorrhoids.  Prolapse  of  the  Rectum. 
Stricture  of  the  Rectum.    Ulcerations  and  Adenoids  of  the  Rectum. 

CHAPTER  XXIII. 
The  Cosmetic  Applications  of  Electricity, 307 

Superfluous  Hair.    Moles  and  Warts.    Naevus  Valculosus  (Port-wine 
Mark).     Naevus  Pigmentosus. 

CHAI>TER  XXIV. 
Institutional  Treatment,  312 


PART  II.— RUDIMENTS  OF  MEDICAL  ELECTRICITY. 

CHAPTER  XXV. 

PHYf?iC8  OP  THE  Constant,  or  Direct.  Current, 315 

Electromotive  Force  (Pressure).  Resistance.  Units  of  Current.  In- 
ternal Resistance  of  Cells  and  Batteries.  Application  of  Ohm's 
Law  to  the  Arrangement  of  Cells. 

CHAPTER  XXVI. 

The  Production  and  Control  of  Constant  Currents,         .       .        .  328 

Sources  of  Current:  The  110- Volt  Direct-Current  Street  Mains.  The 
Current  Controller.  The  Meter.  Wall  Plates  and  Cabinet  Ap- 
paratus. Stationary  Battery  of  Cells.  Portable  Batteries.  EJlec- 
trodes. 

CHAPTER  XXVII. 

Experimental  Handling  of  Constant  Currents,  ....  351 

To  Test  for  Current  (Experiment  2).  To  Test  the  Power  of  the 
Battery  and  the  Range  of  the  Controller  (Experiment  3).  To 
Test  the  Polarity  of  the  Electrodes  (Experiment  4).  Comparison 
of  Metallic  Contact  with  Moist  Cotton  to  Cotton  Conduction 
(Experiment  5).  Application  of  Dry  Metallic  Electrodes  to  Skin 
Compared  with  that  of  Wet  Electrodes  (Experiment  6).  Effect 
Produced  on  the  Current-volume  by  Salt  Water  on  the  Electrodes 
(Experiment  7).  Effect  upon  the  CuiTent  of  Different-sized 
Electrodes  (Experiment  8).  Comparison  of  the  Effect  of  the 
Same  Current-strength  when  Concentrated  and  Diffused  (Experi- 
ment 9).  Differing  Resistances  of  Skin  Surfaces  (Experiment  10). 
Comparison  of  the  Resistance  of  Skin  and  Mucous  Membrane 
(Experiment  II).  Alteration  of  Nerve  Irritability  Within  each 
Polar  Region  (Experiment  12).  The  Effect  on  Nerves  of  a  Slowly 
Varied  or  Continuous  Current  Compared  with  that  of  a  Sudden 
Current  Variation  (Experiment  13).  To  Locate  Faults  in  the 
Circuit. 


CONTENTS.  xi 

CHAPTER  XXVIII. 

PAQB 

Th«  Magnetic  Induction  Current, 368 

Mode  in  which  Magnetic  Induction  Currents  are  Produced.  Means 
of  Controlling  Induction  Currents.  The  Cell  and  Cell-Current. 
The  Primary  Coil  and  Core.  Primary  Current.  The  Interrupter, 
or  Rheotome.  Combined  Constant  and  Induction  Currents. 
Polarity  of  the  Induction  Current.  Indications  for  the  Use  of 
Covered  and  Bare  EHectrodes  with  Induction  Currents.  Experi- 
mental Comparison  of  the  Electromotive  Force,  or  "Pressure," 
of  the  Induction  Current  with  that  of  the  Constant  Current  (Ex- 
periment 14).  Action  of  the  Induction  Current  on  Sensory 
Nerves  and  Muscles.    Therapeutic  Uses.    Electrodes  and  Dosage. 

CHAPTER  XXIX. 

Static  Ei»ectricitt, 373 

Physics.    Selection  and  Care  of  the  Static  Machine.    "Ground"  Con- 
*  nections.    Precautionary  Hints.    Methods  of  Application.    Ozone 
Administration.    After  Using  the  Machine.    Therapeutic  Uses  in 
Gynecology. 

CHAPTER  XXX. 
The  Sinusoidal  and  Incandescent  Alternating  Currents,         .       .  387 

The  Sinusoidal  Current.    The  Incandescent  Alternating  Current. 

CHAPTER  XXXI. 

Roentgen  Rays  in  Diagnosis  and  Therapeutics, 394 

Introductory:  Static  Machine.  Induction  Coil.  Interrupter.  Fluoro- 
scope.  Radiographic  Plate.  Stand.  Trays.  Lamp.  Tube.  Na- 
ture of  the  Roentgen  Ray.  Fluoroscopy.  Skiagraphy.  Radio- 
therapy:   X-ray  Dermatitis. 

APPENDIX. 

Table  of  One  Hundred  and  Ten  Consecutive  Cases  op  Fibromata, 

with  Details  op  Treatment  and  Ultimate  Results,      .        .  437 

Index, 461 


LIST  OF  ILLUSTEATIONS. 


Via.  PAOB 

1.  Dorsal  position.    (Drawn  from  photograph  of  model.) ' 13 

2.  Diagram  of  abdominal  regions,  showing  position  of  viscera.    (After  Gray.) 14 

8.  Bimanual  abdominal  palpation.    (Drawn  from  model.) 15 

4.  Abdominal  relaxation,  as  shown  in  the  erect  position 16 

5.  Ooodell  bivalve  speculum,  latest  pattern 17 

6.  Various  styles  of  silvered  and  bare  glass,  porcelain,  and  hard  rubber  tubular 

specula   18 

7.  Bimanual  pelvic  examination   19 

8.  Simpson's  sound 20 

9.  Method  of  inserting  sound  by  touch.    The  finger  is  shown  behind  the  cervix 21 

10.  Sims's  position.    (From  photograph  of  model.) 22 

11.  Sims's  speculum  22 

12.  Attitude  of  nurse  in  Sims's  position.    (Drawn  from  photograph  of  model.) 23 

13.  Miniature  diagnostic  lamp  mounted  on  aseptic  glass  tube  holder 24 

14.  The  Meyrowitz  volt-controller  for  diagnostic  lamps 25 

15.  Alternating  current  "step-down"  transformer 26 

16.  Portable  dry  cell   battery   for  six -volt  miniature   diagnostic   lamp,   containing 

four  dry   cells,    with   controller    27 

17.  Pocket  battery  of  dry  cells  for  miniature  diagnostic  lamp  28 

18.  Author's  pelvic   transilluminator   28 

19.  Aspirator  29 

20.  Applying  absorbent  cotton  to  electrode  disic  (first  stage) 39 

21.  Applying  absorbent  cotton  to  electrode  disk  (second  stage) 39 

22.  Diagram   showing  the   distribution   of  a   current  of  20  volts  within   a   narrow 

conductor  41 

23.  Distribution  of  a  current  of  20  volts  within  a  wider  conductor 41 

24.  Distribution  of  a  current  of  20  volts  within  the  human  body 42 

25.  Diagram  of  polar  and  interpolar  regions 44 

26.  Diagram  of  electrolysis  47 

27.  Apparatus  employed  by  Apostoli  for  testing  the  bactericidal  action  of  electricity.  60 

28.  The  Massey  vaginal  electrode  for  mercuric  cataphoresis 68 

29.  Ooelet's  bipolar  vaginal  electrode 70 

30.  Apostoli's  intra-uterine  electrode 71 

31.  Author's  sound-shaped  platinum  intra-uterine  electrode,   with   fusible  covering 

of  shellac   72 

32.  Author's  spiral  elastic  intra-uterine  electrode  of  platinum 73 

33.  Set  of  zinc  intra-uterine  electrode    for   mercuric    cataphoresis     (sizes  5  to   11, 

French  scale) 74 

84.  An  excellent  set  of  zinc-mercury  intra-uterine  electrodes 75 

35.  Apostoli  bipolar  intra-uterine  electrode  with  fusible,  aseptic  covering 77 

86.  Knee-chest  position.    (Drawn  from  photograph  of  model.) 79 

37.  Section  of  uterus  made  at  os  internum.    (Barnes.) 100 

38.  The  author's  monopolar  vaginal  electrode   132 

39.  Line  of  rigidity  in  pelvic  peritonitis.  (Thomas  and  Mund6.) 136 

40.  Intramural   fibroid   tumor.     (Drawn   from   specimen   in   the   MUtter  Museum   of 

the  College  of  Physicians  of  Philadelphia.) 147 

41.  Submucous  and  intramural  fibroid  tumors.    (Drawn  from  specimen  in  the  Mat- 

ter Museum  of  the  College  of  Physicians  of  Philadelphia.) 148 


(Xli) 


LIST  OF  ILLUSTRATIONS.  xiii 

TXO.  PAQB 

42,  Multinodular  interatitlal  fibroid  with  submucous  projections.  (Drawn  from 
specimen  In  the  Matter  Museum  of  the  College  of  Physicians  of  Philadel- 
phia.)    149 

48.  Fibroid  polypus    160 

44.  Subperitoneal  fibroid  with  sessile  attachment  to  posterior  wall  of  uterus.  (From 
specimen  in  the  Matter  Museum  of  the  College  of  Physicians  of  Philadel- 
phia.)    151 

4&.  Pedunculated   subperitoneal   fibroid.    (From  specimen  in   the   Matter   Museum 

of  the  College  of  Physicians  of  Philadelphia.) 162 

46.  MulUnuclear  interstitial  fibroid  with  one  nodule  affected  by  calcareous  degenera- 

tion.   (From  specimen  in  the  Mtitter  Museum  of  the  College  of  Physicians 
of  Philadelphia.)  163 

47.  Apostoli's  vaginal  puncture  trocar,  for  use  with  handle  shown  in  Fig.  33 160 

48.  Author's  raginal  puncture  trocar  (enlarged  sectional   view) 161 

49.  Author's  abdominal  puncture  needle  (shown  in  enlarged  section) 164 

60.  Diagram  of  original  outline  of  tumor  in  Case  1 168 

51.  Diagram  of  original  outline  of  tumor  in  Case  5 169 

52.  Diagram  of  original  outline  of  Case  6 170 

53.  Diagram  of  original  outline  of  Case  7 171 

54.  Diagram  of  original  outline  of  Case  13 172 

55.  Diagram  of  original  outline  of  Case  17 173 

66.  Original  outline  of  tumor  in  Case  36 175 

57.  Outline  of  tumor  in  Case  35  after  treatment 176 

58.  Original  outline  of  tumor  in  Case  38 177 

59.  Outline  of  uterus  in  Case  38  after  treatment 178 

60.  Outlines  of  tumor  in  Case  46  at  various  dates 179 

61.  Original  outline  of  tumor  in  Case  61,  showing  method  of  treatment 182 

O.  Outline  of  Case  61  in  1896 183 

63.  Outline  of  tumor  in  Case  1  of  Dr.  Haultain's  before  treatment.    (Haultain.)..  194 

64.  Case  1  after  treatment.    (Haultain.)   195 

(6.  Outline  of  tumor  in  Case  2  of  Dr.  Haultain's  before  treatment.    (Haultain.)..  196 

66.  Case  2  after  treatment    (Haultain.) 197 

67.  Cataphoric  destruction  and  sterilization  of  cancer  of  the  breast 209 

68.  Author's  portable  dry-cell  battery  with  lid  raised,  showing  switchboard 210 

69.  Portable  battery  with  switchboard  raised,  showing  large  Columbia  dry  cells 211 

70.  Arrangement  of  batteries  and  apparatus  for  majpr  application  of  cataphoresis. .  213 
7L  (yold  puncture  electrodes  with  glass  syringe  for  injecting  mercury 217 

72.  Hollow  bulbous  gold  electrode 218 

73.  Set  of  sine-mercury  electrodes  for  the  cataphoric  treatment  of  cancer 219 

74.  Case  of  Mrs.  P.  nine  months  after  application,  showing  V-shaped  linear  cicatrix.  232 

75.  Case  of  Mrs.   S.    Photograph  of  growth,  October  9,  1902,   before  application  of 

cataphoresis   234 

76.  Case  of  Mrs.  S.    Appearance  on  October  lOtb,  the  day  after  application 23t 

77.  Case  of  Mrs.   S.    Appearance  of  healing  wound   on  December  3d,   eight  weeks 

after  application  235 

78.  Case  of  Mrs.  S.  five  months  after  application    (photograph  of  March   30,  1903), 

showing  healed  wound  except  small  spot  due  to  imprisoned  quicksilver 235 

79.  Case  of  Mrs.  8.  one  year  after  application,  showing  healthy  scar  and  restored 

general   health 236 

80.  Diagram  of  medium  section  of  pelvis  and  sarcoma 253 

81.  The  two  pieces  of  devitalised  sarcoma  tissue  and  the  segments  of  the  coccyx, 

as  they  appeared  after  separation  (reduced  to  one-fourth  size) 254 

82.  Photograph  of  scar  seven   and  one-half  months  after  destruction   of   sarcoma 

of  sacrum  (full  size) 255 

83.  Photograph  of  case  of  T.  McD.    Taken  before  second  operation,  showing  large 

size  of  external  growth  at  that  time 257 

84.  Photograph   of   present   condition   of   T.    McD.    Taken   six   months   after   that 

shown    in    Fig.   83 258 


-Xlv^ LIST  OF  ILLUSTRATIONS. 

BS.  SecttoDS]  new  ol  a  cue  at  byperirocibT  sod  prolapse  ot  the  Inlrsvsglaal  cerrli.  2«& 
Se.  BT.  BDd  as,    Tripler'a  reeu!,  uterinp,  and  vesical  electrodes  [or  dliplscemeDta. .  XJ 

St.  Tripler'a  loductloD  curreQt  method  for  anteflellaD 298 

SO.  Triplrr's  metbod  DC  IndUGClou  curreul  ireatmeiit  [or  retroOexlou H> 

91.  Galfle'B  pocksl  loductioa  bsHEir £89 

Sa.  CjrstOBCopo  o(  J.  Howard  Kelly   IM 

BI.  Urethral   eallbralor    B7 

94.  KbIIj'b  urethral  dilator   tat 

as.  C/KoBcopicByrloge  XM 

M.  Urethral  Bcaroher 300 

>T.  Author's   hemorrhoidal    Deedlo  eleutrode    IBecllDDal   view,    ibowlug   appdarance 

when  coaled  with  rtellBi:)  S04 

98.  DlBgrammatlc  repreieotaCIOD  of  the  cauie  of  daw  In  hydraulic  curreoU 31B 

M.  DlBgriininiatlc  repreaeaUllon  of  the  cause  of  Bow  la  eleclrlo  currenti 31T 

100.  Diasram  of  dlrectloo  of  current  vlthla  a  cell 3)9 

circulu  - lu 

102.  Diagram  lIlustratlnE  etectrlc  units  by  the  water  onalon.    (From  Hedlsy.) 3il 

la;].  Three  tells  coaoected  "la  Bcrles" 323 

IM.  Three  cells  connected  "Car  aurCace."  or  In  parallel  arc 324 

105.  Graphic   dellncatlaa   ot  the   [>msure   and    rolumes  of  currents   from   a  alngle 

voltale  cell  when  various  reslatancea  are  Inserted  Into  the  eiternal  circuit..  315 

106.  Oraphlc  dellnestion  of  the  pressure  and   volumea  of  currenUi  from  a   battery 

ot  20  cells  arranged  "tor  surface." 326 

]|)T.  Graphic  delineation  at  the  preasure  and  volumes  of  currents  from  a  battery  ot 

109.  DlBgraiu  of   wirlnE  of  switchboard   tor  medical  use  of  IIO-Tolt  current  tram 

street  mains S30 

109.  Vetltf  current  U[i.  with  eonnectlon  for  WeatlnshouiA,  Edlaou.  ot  Thotupaoa- 

110.  Route  of  current  la  patient's  circuit  In  Jewel]  graphite  cootroller SU 

111.  The  Msssey  universal  Iberapeutlo  cootroller m 

Ilia.  Plan  ot  winng  of  universal  therapeutic  controller 934 

112.  Diagram  of  the  several  paths,  or  "shunts."  ot  tbo  circuit  oC  the  author's  dbw 

113.  Weston  lallllaDimeter.  arraDGcd  specially  tor  medical  work 937 

IH.  The  author's  arrangement  ol  wall  cabinet  and  ualversal  controller,  as  manu- 

(aciured  hy  Frank  8.  Bell  Co.,  Chicago 339 

IIS,  Plan  ot  wiring  of  switchboard  tor  both  constant  and  Induction  currents,  with 

switch  tor  combining  both  curreats  tor  slmulUaeous  use 940 

IIG.  Arrangement  and   proper  plan   of  wiring  of  sUtlonary   battery  of  cells,   with 

controller  and  meter  In  circuit 941 

llj.  Carbon  cylinder  cell  941 

118.  Carhon-ilao  dry  cell 141 

119.  Author's  portable  dry-cell  battery,  with  meter  and  cootrollsr  In  elraalt US 

120.  Jacketed  pan  for  clay  pads 14g 

121.  Author's  wired  cotton  electrode  pads 349 

122.  Diagram  ot  Induction  battery 159 

123.  Flcmmiog's  No.   4   laduetlon  battery,   possesaslng  a  high-lenslon  foil  and  ex- 

cellent primary,  controlled  by  the  da  Bols-Heymond  slide 96Z 

124.  Mcintosh   Induction  battery  SS3 

12£.  End  view  of  Rockweirs  blgb-teDsion  coll.  as  made  by  the  Jerome  Kidder  Uanu- 

129.  Kngelmann's  induction  battery  3SS 

127.  The  de  Walteville  combiner,  for  simultaneous  administration  ot  constant  and 


LIST  OF  ILLUSTRATIONS.  XV 

no.  PiioB 

129.  T7P«  of  Waite  ft  Bartlett  machine 377 

HO.  Static  charge 379 

IZL  ConnecUons  for  positive  spray 380 

132.  Indirect  sparks 381 

133.  Direct  sparks 381 

134.  Direct  sparks  with  patient  in  shunt 882 

US.  Morton's  wave  current 882 

131.  Morton's  static  induced  current  383 

137.  Discram  of  transformer  connections  for  high-frequency  currents  from  static 

machine  388 

138.  Connections  for  vacuum  tube  currents 384 

139.  Some  electrode  and  the  insulated  platform  used  in  static  applications 885 

140.  The  Kellogg  sinusoidal  apparatus  887 

14L  Graphic  representation  of  the  sinusoidal   current  of  Dr.   Kellogg's  apparatus. 

(Kellogg.)  888 

141  Sinusoidal  curve  obtained  by  d'Arsonval 388 

143.  Current  from  induction  apparatus  (Mcintosh) 388 

144.  (Current  from  induction  apparatus  (Mcintosh) 388 

145.  Representation  of  magneto-electric  current  not  sinusoidal  in  character.    (Kel- 

logg.)    389 

14€.  Current  from  du  Bols-Reymond  coil 389 

147.  Characteristic  marking  of  the  rapidly  successive  inductions  of  a  poor  induction 

coll.    (Kellogg.)  389 

141  Current  from  coil  excited  by  Thompson-Houston  arc  light,  alternating  16.800 

times  per  minute.    (Kellogg.)  389 

149.  Mcintosh  sinusoidal  apparatus,  with  motor  390 

150.  Kennelly  sinusoidal  apparatus  and  motor 391 

15L  Van  Houten  Jk  Ten  Broeck  static  machine 396 

151  Roentgen  ray  coll 398 

153.  Electrolytic  interrupter 399 

154.  Fluoroscope  400 

155.  X-ray  stand  with  tube  and  plate  holder 403 

151  Roentgen  ray  tube  with  light  anode,  for  static  machine 406 

157.  Roentgen  ray  tube  with  heavy  platinum  anode,  for  coils 407 


LIST  OF  FULL-PAGE  PLATES. 


i 


J 


i 

s 

11 


PAOB 

Plate  I. — Arrangement  of  examining  chair  and  apparatus Facing      64 

Plate  II. — Arrangement  of  applying  couch  and  apparatus Facing      66 

Plate  III. — Application    to    arm,    general    direct    current    stimulation. 

(Photographed  from  professional  model.) Facing      68 

Plate  IV. — Application    to    leg,    general    direct    current    stimulation. 

(Photographed  from  professional  model.) Facing      70 

Plate  V. — Application  to  abdomen,  general  direct  current  stimulation. 

(Photographed  from  professional  model.) Facing      72 

Plate  VL — Stabile    induced    current   application    to   abdomen,   general 

direct  current  stimulation.     (Photographed  from  pro- 
fessional   model.) Facing      74 

Plate  VII. — Dorso-abdominal  application,  general  direct  current  stimu- 
lation.    (Photographed  from  professional  model.) 

Facing      76 

Plate  VIII. — Motor  points  of  anterior  portion  of  body.     (Photographed 

from  professional  model.) Facing      78 

Plate  IX. — Motor  points  of  posterior  portion  of  body.      (Photographed 

from    profes5?ional    model.) Facing      80 

Plate  X. — Chronic  leucorrhea  of  vaginal  origin  (colored) Facing     112 

Pi>ATE  XI. — Chronic  purulent   leucorrhea  of  uterine   origin    (colored) 

Facing     114 

Plate  XII. — Erosion  of  cer\'ix  with  slight  laceration  (colored) ..  .Facing  116 

Plate  VIII. — Erosin  of  cervix   (colored) Facing  118 

Plate  XIV. — Cervical   endometritis    (early   stage)    (colored) Facing  120 

Plate  XV. — Cervical   endometritis    (late   stage)    (colored) Facing  122 

Plate  XVI. — Gonorrheal  endometritis  (early  stage)   (colored) . .     Facing  124 

Plate  VII. — Corporeal   endometritis  of  septic  origin    (colored) .  .Facing  126 

Pr^ATE  XVIII. — Purulent  leuconhea    in   metrosalpingitis   of  gonorrheal 

origin    (colored) Facing    128 

Plate  XIX. — Traumatic  relaxation  of  the  pelvic  outlet  with  cystocele 

and   rectocele    (colored) Facing    262 

Plate  XX. — Hypertrophy^  and  prolapse  of  the  infravaginal  cervix  in  a 

young  negress    (colored) Facing    264 

Plate  XXI. — Carcinoma  of  the  cervix  uteri    (colored) Facing  266 

Plate  XXII. — Author's  wall  cabinet Facing  338 

Plate  XX II I. — Skiagraph  in  a  case  of  fracture Facing  414 

Plate  XXIV. — Skiagraph  in  a  case  of  foreign  body Facing  418 

(xvi; 


PART  I. 


CHAPTER   I. 

The  Nature  and  the  Predisposing  Causes  of  the  More 

Common   Affections   of  Woman. 

Bevelopmental  Faults  of  Early  Wamanhood. — The  girl  is  the 
antetype  of  the  woman  in  physical  as  well  as  mental  endowment; 
hence  the  prophecy  of  a  wholesome  maturity,  or  the  seeds  of  many  of 
the  physical  and  neural  ills  of  womanhood,  may  be  traced  in  the 
heredity  received,  plus  the  environment  of  her  developmental  stage. 
Pnder  the  unrestrained  operation  of  the  laws  that  govern  evolution 
the  all-pervasive  influences  of  an  awakening  womanhood  tend  toward 
the  more  perfect  establishment  of  its  character  in  the  individual,  and 
would  doubtless,  in  later  generations,  produce  women  of  increasing 
womanliness,  physically  and  mentally  for  natural  selection  between 
the  sexes  is  apt  to  be  governed  by  inherently  correct  mutual  attrac- 
tions.    The  conditions  of  civilization  and  the  demands  of  societv, 

ml    ' 

however,  do  much  to  nullify  rather  than  increase  such  wholesome 
tendencies,  and  the  result  of  marriages  as  usually  contracted  is  often 
the  production  of  stationary  or  atavistic  progeny. 

Under  the  operation  of  unwise  or  accidental  sexual  selection  we 
may  have,  therefore,  the  descent  of  an  acquired  heredity  of  physical 
weakness  or  emotional  impressionability, — conditions  which,  if  asso- 
ciated with  noncorrective  environment,  are  sure  to  result  in  disaster 
to  the  life-history  of  the  individual.  In  heredity  we  have,  conse- 
quently, a  most  potent  cause  for  the  developmental  faults  of  early 
womanhood. 

The  influence  of  environment  either  in  perfection  or  correction 
of  girlish  character  is  peculiarly  powerful  in  her  stage  of  development, 
for,  contrasted  with  that  of  man,  this  stage  of  development  involves 
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phenomena  of  a  far  greater  relative  importance,  the  physical  and 
mental  phenomena  that  bear  a  direct  relation  to  sexual  characteristics 
impressing  every  fiber  of  fier  being,  her  emotions,  and  her  judgment. 
Xature  has,  herself,  therefore,  made  the  hygienic  path  of  girls  nar- 
rower than  that  of  boys,  for,  in  endowing  them  with  the  susceptibili- 
ties of  higlily  specialized  functions,  it  has  furnished  another  predis- 
posing cause  for  disease,  in  the  shape  of  a  special  vulnerability  to 
unfavorable  environment. 

Since  heredity  is  beyond  the  control  of  living  beings  (and  society 
€vcn  yet  refuses  to  apply  well-known  rules  of  scientific  breeding  to 
its  unborn  children),  it  is  to  the  correction  of  environment  that  both 
parents  and  physicians  must  look  for  reparative  effects,  and  it  is  for- 
tunate that  environment  may  be,  at  times,  as  effective  in  producing 
results  as  hereditv  itself. 

Tn  tlie  scientificallv  bad  environment  we  have  the  second,  but 
most  practically  important,  cause  of  developmental  faults  in  young 
girls.  Striking  portions  of  this  are:  influences  which  cultivate  selfish- 
ness and  neglect  inculcation  of  that  wholesome  instinct  of  self-sacri- 
fice in  little  matters  which  does  so  much  to  enno])le  w^omanly  char- 
acter; influences  which  favor  introspection  as  to  bodily  ills  and  cause 
undue  attention  to  be  paid  to  little  aches  and  pains  that  would  be 
forgotten  were  more  attention  paid  to  active  duties  and  pleasures; 
lack  of  earnest  occupation  for  body  and  mind;  lack  of  outdoor  life; 
mental  cramming,  with  neglect  of  physical  education  in  schools; 
neglected  excretions;    unhygienic  dress. 

It  is  well  known  that  hysteria  is  rarely  or  never  found  except  in 
girls  who  have,  at  some  time,  suffered  from  that  unfortunate  mental 
failing  known  as  "spoiling'';  but  it  is  not  so  well  appreciated  that 
its  earliest  evidences  mav  be  traced  to  the  habit  of  selfishness  and 
self-indulgence  in  little  things,  and  that  this  habit  long  fostered  re- 
quires but  little  else  to  produce  the  disease.  Of  lack  of  mental  occu- 
pation it  may  be  remarked,  in  passing,  that  there  are  but  two  attitudes 
toward  the  problems  of  her  immediate  future  that  are  mentally 
healthy  for  young  girls:  they  must  either  cultivate  society  and  a 
\\  natural  interest  in  the  young  members  of  the  opposite  sex  among 

their  acquaintances,  or  they  must  devote  unflagging  energies  to  some 

real  pursuit  or  occupation.    It  is  the  more  retiring  and  prudish  girls 

I  who,  while  neglecting  the  career  of  a  social  favorite,  and  failing  to 

replace  its  mind-absorbing  duties  and  pleasures  by  an  equallv  absorb- 
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ing  career  or  occupation,  fall  early  victims  to  neurasthenia  and  other 
nervous  troubles. 

Some  of  the  instances  of  bad  environment  enumerated  are  for- 
tunately fast  disappearing,  but  many  of  them  are  still  most  conspicu- 
ous and  active  enemies  of  womanly  health  and  perfection.  The 
hygienist  of  to-day  has  much  to  be  thankful  for  in  the  changing  con- 
ditions governing  the  lives  of  intelligent  girls  and  women,  thanks  to 
the  somewhat  recent  elevation  of  health  and  vigor  into  an  idol  of 
fashion.  Protests  are  still  made  against  waist-bome  clothing,  it  is 
true ;  but  much  of  this  is  hypercritical,  for  it  cannot  be  easily  demon- 
strated that  the  shoulders,  suspended  from  the  chest  as  they  are  by 
mere  muscular  and  ligamentous  attachments,  are  better  adapted  to 
support  clothing  than  a  bony  prominence,  such  as  the  hip,  which  is 
sup)eq>o8ed  directly  on  the  bony  structures  of  the  thigh  and  leg.  The 
question  is  entirely  apart  from  that  of  tight  lacing,  than  which  noth- 
ing could  be  more  injurious  to  the  organs  of  the  abdomen  and  pelvis. 
That  our  grandmothers  could  have  existed  within  their  "stays"  is  but 
an  evidence  of  physiologic  endurance.  Their  granddaughters  are 
more  sensible;  yet  the  physician,  and  the  artist  also,  must  still  bewail 
a  fashion  that  not  only  constricts  the  waist  to  an  improper  degree, 
with  consequent  displacement  of  internal  organs,  but  destroys  the 
vigor,  pliancy,  and  independent  activities  of  the  abdominal  and  dorsal 
muscles,  resulting  in  weak  backs,  weak  abdomens,  and  notorious  dis- 
tortion of  the  abdominal  contours.  The  most  conservative  advice  a 
physician  can  give  is  that  the  wearing  of  even  a  tight  waist  should 
be  postponed  as  late  as  possible  in  a  young  girl,  reserving  loosely  fitting 
straight  front  corsets  for  mature  women  whose  figures  require  them. 

Besides  inculcating  the  preventive  measures  naturally  indicated 
by  the  mere  suggestion  of  such  and  kindred  faults  of  environment, 
the  physician  should  not  hesitate  to  welcome  and  advise  the  sensible 
^se  of  the  bicycle  by  young  girls,  under  the  important  conditions  of 
an  anatomically  correct  saddle,  an  upright  position  on  the  wheel,  and 
proper  moderation  in  its  use.  With  these  conditions  secured,  one  can 
be  certain  that  a  valuable  hygienic  measure  has  been  attained  which 
will  not  only  prevent,  but  even  cure,  maldevelopment  of  the  secondary 
puberty,  when  so  many  of  the  disorders  of  young  womanhood  arise. 
As  for  golf,  tennis,  skating,  and  other  outdoor  s{K)rts,  too  much  can- 
not be  said  in  praise  of  these  agencies,  which  are  doing  so  much  to 
improve  American  womanhood. 
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Among  the  most  serious  maldevelopniente  of  young  girb  is  an 
imperfect  evolution  of  the  menstrual  function,  in  which  this  evidence 
of  maturity  is  attended  with  undue  pain.  This  subject  is  fully  con- 
eidered  in  the  appropriate  chapter;  but  in  this  summary  of  the  under- 
lying causes  of  the  affections  peculiar  to  women  it  is  proper  to  note 
that  tlie  author  regards  these  conditions  as  strictly  neural  or  inflam- 
matory, or  a  combination  of  both,  and  that  his  experience  has  enforced 
the  conclusion  tliat  the  mechanical  obstruction  theory  of  menstrual 
pain  is  a  widespread  delusion  and  totally  unsupported  by  the  facts. 
No  damming  up  has  ever  been  observed  in  these  cases,  nor  has  it 
been  proven  that  the  narrow  or  tortuous  uterine  canal  ia  not  still 
capable  of  giving  exit  to  the  menstrual  fluid  supposed  to  be  held  back 
hy  it.  Until  actual  obstruction  can  be  proven  it  is  evident  that  the 
elaborate  operations  of  slitting  up  or  dilating  the  cervix  are  illogical 
and  harmful,  the  few  instances  in  which  it  has  apparently  been  of 
service  in  allaying  pain  being  equally  explainable  on  the  tlieory  of 
tliis  effect  being  actually  due  to  tlie  cure  of  the  hyperesthesia.  It  is 
evident,  on  the  contrary,  that  the  pain,  as  a  rule,  precedes  the  flow, 
and,  in  the  absence  of  an  expansion  of  the  uterine  cavity  above  the 
internal  os,  it  is  clear  that  it  precedes  the  actual  secretion  of  1he  fluid 
itself.  Common  sense  atone  would  indicate,  therefore,  that  umlue  men- 
Btrunl  pain  is  a  reaction  between  vasomotor  conditions  within  the 
affected  organs  and  their  nerve-centers,  the  remote  causes  being  either 
a  bad  local  or  general  nutrition  and  development,  or  consetiuencca  of 
catarrhal  invasion.  This  view  is,  of  course,  not  entirely  new,  and  is 
even  found  in  text-books  that  dictate  methods  of  treatment  entirely 
founded  on  discredited  mechanical  theories,  but  it  needs  the  impetus 
of  a  vigorous  propaganda  to  be  brought  home  to  the  consciousness 
of  gynecologists  at  large,  and  to  dictate  a  less  mechanical  and  more 
effective  treatment  and  one  more  in  accordance  with  the  true  nature  of 
the  condition. 

But  our  concern  here  is  more  with  the  original  causation  of  this 
affection,  and  this  aspect  of  the  question  is  the  more  important  since 
it  bears  a  direct  relation  to  the  possibility  of  preventing  one  of  the 
most  common  complaints  of  young  womanhood.  Why  should  so  many 
girls  complain  of  these  intense  pains  and  cramps  at  the  occurrence 
of  a  purely  physiologic  and  normal  cyclic  point  in  their  routine  phys- 
ical life?  Varying  amounts  of  discomfort  and  nervous  erethism  are 
probably  natural,  but  this  invalidism  in  health  surely  is  not. 
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We  have  here  heredity  and  environment  again, — an  heredity  of 
neuropathic  tendencies, — if  combined  with  a  neurotic  environment 
being  fully  capable  of  furnishing  a  ready  subject  for  the  affection, 
which  in  its  earlier  stages  can  be  none  other  than  an  intensification 
of  the  normal  congestion  of  an  imperfectly  developed  and  imperfectly 
nourished  apparatus.  And  we  might  also  consider  the  environment 
of  the  pelvic  organs  themselves,  when  a  habit  of  constipation  causes 
them  to  be  crowded  and  their  blood-supply  diminished  and  vitiated. 

But  two  additional  influences  are  now  required  to  develop  a 
merely  neurotic  functionation  into  one  attended  with  pronounced 
menorrhspasm  and  menorrhalgia,  the  first  step  establishing  the 
uterine  form  and  the  second  the  ovarian  form  of  the  disease:  1.  If, 
coincident  with  this  undue  physiologic  congestion  the  patient  catches 
cold,  with  its  microbic  and  neural  causation,  we  have  an  endometritis, 
constituting  the  uterine  form  of  menorrhalgia.  2.  The  second  step 
is  the  upward  extension  of  the  catarrhal  aggravation  of  normal  con- 
gestion until  the  ovaries  are  affected,  which  is  favored  by  additional 
exposure  to  cold,  artificial  stimulation  of  the  sexual  organs,  the  con- 
traction of  a  marriage  while  still  uncured,  and,  finally,  it  is  to  be  said, 
with  regret,  that  the  operation  of  divulsion  for  the  cure  of  uterine 
menorrhalgia  is  too  frequently  followed  by  an  extension  to  the  ovaries. 

A  few  words  may  be  said  at  this  point  of  the  intimate  relation  of 
clothing  and  "catching  colds.^'  The  author  is  convinced  that  the 
wearing  of  heavy  underclothing  is  always  a  serious  mistake,  and  par- 
ticularly that  the  wearing  of  wool  next  the  skin  is  the  most  prolific 
cause  of  catarrhal  diseases.  Wool  is  not  absorbent, — ^no  one  would 
dry  a  wet  face  with  this  material, — and  one  who  wears  it  next  to  the 
skin  is  kept  in  a  continuous  moist  bath,  resulting  in  colds  at  the 
slightest  exposure.  It  is  also  practically  a  second  skin,  and  so  pro- 
tects the  natural  skin  that  the  latter  fails  to  perform  its  duties  as  a 
protective,  such  as  are  normally  brought  about  by  vasomotor  changes 
in  response  to  heat  and  cold,  leaving  the  system  a  prey  to  the  slightest 
weather  changes.  Its  qualities  are  only  of  proper  value  as  an  outer 
covering. 

Disorders  of  Haturer  Womanhood. — With  the  regular  establish- 
ment of  the  monthly  cycle  in  her  nature,  woman  has  an  ever-recurring 
test  of  her  well-being,  which  is  also,  in  a  manner,  a  tax  upon  the  asso- 
ciated functions  of  catabolism  and  anabolism,  nutrition  and  waste, 
to  which  it  is  correlated  through  the  sympathetic  nervous  system. 
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To  this,  in  the  connubial  state,  is  added  the  full  performance  of  a 
function  which,  normally  conducted,  adds  distinctly  to  her  well-being, 
but  which  is  too  often  attended  with  a  lack  of  common  sense,  pru- 
dence, and  temperance  that  would  put  the  so-called  lower  animals  to 
the  blush.  Throwing  aside  instinct,  which  regulates  so  beautifully 
the  connubial  relations  of  these  same  lower  animals,  man  has  failed 
too  often  to  replace  it  with  proper  intelligence  and  control,  and  the 
result  is,  at  times,  harmful  to  the  general  well-being  of  the  individual. 
The  effect  of  excess  in  frequency  alone  is  often  sufficient  to  deceive 
both  patient  and  physician  into  the  belief  that  a  diseased  condition 
exists.  If  to  this  be  added  an  abnormal  performance  of  the  function 
with  the  intent  to  prevent  conception  we  may  have  the  pains  and 
aches  and  weight  sensations  of  actual  disease,  which,  of  course,  baffle 
the  physician  and  his  remedies  so  long  as  the  cause  continues  to  be 
repeatedly  invoked. 

Little  need  be  said,  in  this  place,  of  the  causative  influences  de- 
rived from  the  necessities  and  accidents  of  pregnancy  and  childbirth, 
as  these  are  fully  evident  to  any  practitioner  and  are  usually  rather 
overstated  than  understated  from  the  mechanical  point  of  view.  It  is, 
indeed,  a  marvel  how  great  are  the  changes  involved  in  the  evolution 
and  involution  of  the  maternal  organs  in  this  physiologic  process, 
without  residual  change,  and  especially  so  when  it  is  remembered  that 
the  evolution  is  so  often  interfered  with  by  tight  lacing  in  younger 
women.  Involution  is,  nevertheless,  so  well  conducted  by  nature 
under  ordinary  conditions  that,  unless  interfered  with,  the  parts  are 
restored  very  nearly  to  their  ante-imjjregnated  condition  in  a  surpris- 
ingly short  time.  Many  cases  of  gynecic  complaints  arise,  neverthe- 
less, in  interferences  with  this  normal  involution,  the  chief  varieties  of 
interference  being  either  traumatism  or  infection. 

Of  traumatisms  the  most  important  is  laceration  of  the  cervix 
uteri,  for  the  reason  that  the  laceration  permits  an  easy  entrance  to 
the  germs  of  catarrhal  inflammation,  which  is  a  most  important  con- 
comitant of  subinvolution  of  the  uterus.  It  is  nevertheless  a  mistake 
to  confound  the  morbific  efl^ect  of  the  laceration  in  this  early  stage 
with  its  relative  importance  in  the  later  stages.  The  theory  of  Emmett 
as  to  the  pathologic  importance  of  healed  tears  of  the  cervix  has  been 
enormously  overdone,  particularly  in  this  country,  where  the  opera- 
tion of  trachelorrhaphy  has  been  so  frecjuently  performed  for  either 
general  nervous  symptoms  or  actual  disease  of  the  uterus  supposed 
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to  bo  dne  to  it.  The  connection  is  clearly  fanciful  and  has  no  analogy 
in  similar  causes  of  disease  in  any  other  part  of  the  body.  To  get 
at  its  true  value  one  should  look  carefully  for  cases  of  old  lacerations 
and  compare  the  symptoms  of  those  in  which  the  laceration  alone 
exists,  without  concurrent  chronic  inflammation  of  the  uterus,  with 
those  in  which  this  condition  is  also  associated.  It  will  be  found  that 
the  simple  laceration  is  without  symptoms,  except  the  occurrence  of 
early  miscarriages  when  the  tear  has  been  deep.  This  clearly  indi- 
cates that  the  chronic  metritis  is  the  true  cause  of  the  symptoms. 

In  catarrhal  invasion  of  the  uterine  and  tubal  mucous  tracts  we 
have,  indeed,  the  true  cause  of  the  great  majority  of  the  pelvic  dis- 
eases of  women  as  they  present  themselves  to  the  active  practitioner. 
Some  of  these  are,  of  course,  gonorrheal  in  origin, — the  worst  cases, 
in  fact ;  but  that  very  many  are  entirely  free  from  any  etiologic  con- 
nection with  the  gonococcus  has  been  most  abundantly  demonstrated. 
The  germs  of  ordinary  purulent  inflammation  are  practically  ubiqui- 
tous, and  are  ever  ready  to  attack  a  mucous  membrane  in  which  the 
physiologic  resistance  has  been  reduced  either  by  traumatism,  func- 
tional abuse,  or  the  peculiar  and  as  yet  poorly  understood  neural 
influences  of  "catching  cold." 

That  nonsi:>ecific  microbic  invasion,  with  its  sequential  war  of 
cells  between  the  microbes  and  the  phagocytes,  is  at  the  bottom  of  the 
great  bulk  of  common  pelvic  diseases  is  as  evident  as  that  a  similar 
catarrhal  process  is  the  principal  pathologic  condition  in  chronic  nasal 
affections.  There  is  also  a  further  analogy  between  the  most  common 
conditions  of  the  two  mucous  tracts  in  the  readiness  with  which  the 
catarrhal  afl^ection  spreads  upward  by  continuity  of  tissue,  in  the 
one  case  affecting  the  Fallopian  tubes  and  ovaries  and,  in  the  other, 
the  Eustachian  and  nasal  tubes,  the  ear,  and  the  eye.  An  important 
conclusion  to  be  drawn  is  that  the  initial  lesion  in  the  uterus  or  nose 
should  receive  primary  attention  in  any  therapeutic  effort.  This  is 
fully  acted  upon,  I  believe,  by  the  ophthalmologists  and  otologists, 
and  was  formerly  well  understood  in  relation  to  the  uterus,  but  the 
nature  of  the  uterine  therapeutics  then  in  vogue — the  application  of 
caustics,  etc.,  to  the  cervix  or  within  the  cavity — was  of  a  character 
to  frequently  aggravate  the  upper  extensions  of  the  affection.  It 
might  justly  be  said,  of  these  methods,  that  they  were  directed  to 
the  uterus  rather  than  to  the  affection  as  a  whole,  with  a  proper 
inclusion  of  its  original  and  still  persistent  seat  in  the  uterus. 
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The  recent  surgical  school,  whose  opportunities  for  actually  see- 
ing and  handling  diseased  tubes  and  ovaries  has  justly  brought  this 
portion  of  the  genital  mucous  tract  into  prominence,  has  somewhat 
naturally  fallen  into  the  opposite  extreme  of  neglecting  the  residual 
affection  of  the  uterus  while  paying  all  attention  to  the  tubes  and 
ovaries;  and,  when  the  mode  of  relief  selected  consists  in  simple  re- 
moval of  the  latter  organs,  has  been  confronted  with  a  continuance 
of  the  symptoms  from  the  portion  of  the  affected  structures  left 
behind. 

Catarrhal  disease  of  the  utero-tubal  tract  is  itself  an  entity  and 
should  be  dealt  with  as  a  whole  rather  than  in  some  of  its  parts.  That 
it  is  totally  lacking  in  malignancy,  and  ordinarily  susceptible  of  a 
more  curative  treatment  than  that  by  a  removal  of  some  of  the  organs 
affected  by  it,  is  too  evident  to  be  insisted  upon  were  not  an  opposite 
practice  so  common. 

And  it  should  be  distinctly  understood  that  if  we  eliminate 
uterine  or  more  general  pelvic  inflammation  with  its  results  in  inter- 
stitial hyperplasias  with  or  without  morbid  adhesions,  or,  to  state  it 
more  practically,  if  thc?e  conditions  be  cured,  we  need  take  no  account 
of  the  exact  position  of  the  uterus  except  it  be  retroflexed  to  the 
second  degree  or  prolapsed  at  least  to  the  same  degree.  This  organ 
is  normally  movable  and  capable  of  considerable  deviation  from  its 
position  at  rest;  hence  fixation  in  the  normal  position  is  even  worse 
than  a  movable  displacement.  While  the  badly  displaced,  yet  mov- 
able, uterus  will  give  symptoms  due  to  the  displacement  itself,  much 
of  the  discomfort  is  really  due  to  the  concurrent  endometritis  or  hyper- 
plasia, and  though  it  is  impracticable  at  times  so  to  tone  up  the  weak- 
ened supports  as  to  enable  them  to  regain  their  functions,  we  may  at 
least  relieve  them  of  added  labor  by  reducing  the  bulk  of  the  uterus 
to  normal.  With  this  help  a  complete  restoration  may  be  ultimately 
gained  without  resorting  to  the  temporary  expedient  of  pessary  wear- 
ing, which  only  adds  to  the  atrophy  of  the  natural  supports. 


CHAPTER   II. 

On  the  Examination  of  Patients  with  Reference  to  the 

Propriety  of  Employing  Conservative 

Methods  of  Treatment. 

It  cannot  be  said  that  the  physician  who  is  skilled  in  the  appli- 
cation of  electricity  and  other  conservative  methods  in  gynecology 
has  as  great  a  moral  responsibility  for  accurate  diagnoses  as  the  sur- 
geon, for  the  cost  in  lost  functions  or  lost  lives  of  the  surgeons^  mis- 
takes are  out  of  all  proportion  to  any  consequences  of  the  mistaken 
diagnosis  of  the  former.  Yet  a  responsibility  for  accuracy  in  diag- 
nosis and  treatment  is  inherently  associated  with  all  medical  work, 
and  in  no  department  of  therapeutic  management  is  the  importance 
of  an  accurate  conception  of  the  true  nature  of  the  disease  of  more 
value  than  in  electro-gynecology,  for  in  this  work  both  the  indications 
of  treatment  and  the  special  technique  of  applications  to  different 
aftections  are  unusually  clear.  There  is,  moreover  a  two-sided  respon- 
sibility involved  in  the  examination  of  cases  with  a  view  to  the  pro- 
priety of  electric  treatment,  for,  while  desirous  of  making  all  possible 
applications  of  an  art  that  is  capable  of  restoring  health  in  so  many 
cases  without  injury  or  loss  of  organs  or  risk  to  life,  the  physician 
should  not  make  the  mistake  of  counseling  the  employment,  or  at- 
tempt to  employ,  this  method  in  cases  where  the  blessings  of  modern 
aseptic  surger}'  are  both  proper  and  expedient.  It  is  the  abuse  and  not 
the  proper  use  of  surgical  methods  that  should  be  avoided. 

The  electro-g}Tiecologist  should  therefore  be  a  trained  specialist 
in  the  diseases  of  women,  in  its  fullest  sense,  though  his  highest  use- 
fulness will  be  lessened  by  a  simultaneous  ambition  to  be  a  great  ab- 
dominal surgeon,  for  the  temptation  to  use  his  surgical  skill  in  that 
most  attractive  field  may  curtail  his  employment  of  electricity,  which, 
though  at  times  slow  in  producing  cures,  may,  even  in  these  tardy 
cases,  yield  the  most  brilliant  results  as  a  reward  of  patient  persistence. 

In  certain  classes  of  cases  a  training  in  neurology  is  equally  im- 
portant, for  it  is  a  heresy  of  the  age,  leading,  at  times,  to  dire  results, 
that  regards  the  diseases  of  women  as  merely  mechanical  and  surgical. 

(9) 
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And  that  the  electro-gynecologist  should,  first  of  all,  be  a  physi- 
cian, in  the  broad  sense  of  the  designation,  fully  alive  to  the  consti- 
tutional, diathetic,  assimilative,  and  eliminative  conditions  of  his 
patient  goes  without  saying,  for  it  is  self-evident  that  the  true  special- 
ist is  only  he  that  adds  something  to  the  broadest  training  of  the  well- 
educated  physician. 

Last,  but  by  no  means  least,  he  should  be  thoroughly  familiar 
with  the  physics  of  electricity, — an  elementary  subject  that  should 
be  mastered  by  the  student,  together  with  other  natural  sciences,  be- 
fore he  is  permitted  to  enter  a  medical  college.  In  default  of  this 
previous  training,  or  in  case  of  decided  rustiness,  the  reader  is  advised 
to  turn  at  once  to  the  second  portion  of  this  work,  where  will  be  found 
a  complete  elementary  introduction  to  general  electro-therapeutics. 

General  Examination  and  Classification  of  Patients. — When  a  pa- 
tient presents  herself  with  a  self-evident  affection,  such  as  a  large  neo- 
plasm, either  benign  or  malignant,  or  other  patent  condition  well 
imaerstood  by  herself  and  her  previous  medical  attendants,  there  is  no 
difficulty  in  at  once  placing  the  case  in  a  general  class  for  further  spe- 
cial study.  If,  on  the  contrary,  the  pain,  tenderness,  weakness,  or  other 
subjective  complaints  point  to  merely  an  abnormal  condition  of  func- 
tionation  of  some  organ  or  group  of  organs,  greater  care  must  be  exer- 
cised in  this  preliminary  placement  of  the  case,  for  it  is  particularly 
in  this  stage  of  examinati(m  that  many  women  have  been  assumed 
to  have  pelvic  disease  who  really  suffered  from  some  form  of  nervous, 
constitutional,  or  abdominal  disease,  the  artificial  ideas  of  the  proper 
position  and  shape  of  the  pelvic  organs  yet  partially  prevalent  among 
gynecologists  inducing  the  adoption  of  measures  that  had  no  bearing 
whatever  on  the  real  affection.  Chronic  constipation  or  other  func- 
tional derangement  of  the  digestive  tract,  and  particularly  displace- 
ments and  dilatations  of  the  stomach  and  large  intestine  and  relaxa- 
tion of  the  abdominal  walls,  have  done  duty  for  all  manner  of  organic 
diseases  of  the  pelvic  organs.  But  it  is  in  the  mistaking  of  nervous 
affections  for  pelvic  diseases  that  the  errors  of  apparently  good  diag- 
nosticians have  been  most  numerous  and  harmful  during  the  past 
twenty  years,  due  to  a  conjunction  of  circumstances  such  as  ignorance 
of  neurologic  science  ;ultramechanical  ideas  of  the  position  and  shape 
of  the  uterus;  an  exaggerated  belief  in  the  frequency,  effect,  and  in- 
curability of  ovarian  diseases;  and  an  assumption  that  gynecology 
had  no  relationship  to  any  other  branch  of  medicine  than  surgery. 
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It  is  to  these  facts  that  we  owed  the  long-drawn-out  epidemic  of  pes- 
sary wearing  by  women  who  had  not  the  slightest  need  for  such  an 
unnatural  and  often  harmful  skeleton  within  the  vagina,  and  that 
to-day  we  are  far  from  blessed  with  the  knowledge  that,  in  the  opinion 
of  our  misguided  friends,  about  every  third  woman  in  the  community 
must  have  her  pelvic  organs  torn  open,  sewed  up,  scraped  with  vigor, 
torn  loose  from  their  adhesions,  sewed  up  to  the  abdominal  wall  to 
form  adhesions,  cut  out  and  put  into  alcohol,  or  otherwise  disposed 
of.  Aside  from  such  bizarre  experiences  as  the  removal  of  an  ovary 
for  pain  due,  in  reality,  to  lateral  sclerosis  of  the  spinal  cord,  and  the 
removal  of  both  ovaries  for  similar  symptoms  due  to  scoliosis  of  the 
spinal  column,  both  of  which  instances  occurred  in  cases  known  to 
the  author  at  the  hands  of  distinguished  surgeons,  my  readers  can 
doubtless  recall  scores  out  of  the  thousands  of  cases  where  equally 
vigorous  pelvic  treatment  has  followed  attempts  to  diagnose  nervous 
troubles  obscurely  pointing  to  the  pelvis,  and  where  the  chief  error  of 
treatment  was  not  due  to  a  lack  of  the  broad  training  that  a  specialist 
should  possess,  but  rather  to  a  failure  to  make  a  careful  preliminary 
study  of  a  case  that  was  in  itself  inherently  difficult  of  exact  deter- 
mination, yet  which,  if  studied  thoroughly,  would  have  yielded  nega- 
tive indications  at  least  for  the  radical  measures  employed. 

It  is  therefore  our  chief  duty,  in  these  obscure  cases,  to  deter- 
mine the  relation  of  the  symptoms  (1)  to  constipation,  which  is  un- 
usual in  cases  that  are  sent  to  the  specialist  in  private  practice,  but 
frequent  in  general  practice  and  dispensary  work  ;  (2)  to  other  digest- 
ive, assimilative,  or  eliminative  disturbances,  such  as  hypochlorhydria 
or  hyperchlorhydria,  gout,  rheumatism,  etc.;  (3)  to  abdominal  relaxa- 
tion, gastroptosis,  or  enteroptosis ;  (4)  to  neurasthenia  or  hysteria; 
(5)  to  probable  neuralgia  of  the  pelvic  nerves,  as  evidenced  by  sciatic 
or  other  neuralgias;  (6)  to  organic  affections  of  the  spinal  nervous 
system;  or  (7)  to  true  pelvic  disease. 

The  physician  who  is  familiar  with  electric  methods  is  placed 
at  a  distinct  advantage  in  summing  up  the  probability  of  which  ele- 
ment in  the  case  is  the  prime  factor  of  the  disease  when  confronted 
with  an  instance  in  which  decision  is  difficult,  for  he  may  embrace 
both  horns  of  the  dilemma  with  the  greatest  propriety  and  with  the 
best  results  to  the  patient.  And  as  the  truth  in  the  cases  of  moderate 
pelvic  disease  associated  with  a  functional  nervous  affection  often  lies 
bet^veen  the  two  as  chief  etiologic  factors,  no  other  course  than  the 
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simultaneous  trentrnent  of  both  affections  is  equally  efleclive  without 
loss  of  time,  money,  and  energy. 

The  ordinary  questions  of  a  careful  note-taker  as  to  family  and 
personal  history  baring  formed  the  initial  portion  of  the  examination, 
it  is  immaterial  whether  this  general  examination  and  autoconsulta- 
tion  precedes  or  follows  the  local  examination,  provided  it  is  given  ita 
proper  place  in  the  investigation  and  precedes  the  formation  of  an 
opinion. 

Having  determined  that  the  case  most  probably  warrants  an 
Investigation  of  the  pelvic  functions,  and  noted  the  ftill  name  and 
address  of  the  patient,  her  age,  whether  married  or  single,  and,  if 
married,  the  niimlrer  of  pregnancies  or  miscarriages,  if  any,  and  the 
date  of  the  most  recent  event  of  this  kind,  we  should  invariably  make 
note  of  the  regularity,  fullness,  and  freedom  from  pain  of  her  men- 
strual periods;  whether  she  has  any  leucorrhea,  and,  if  so,  its  char- 
acteristics as  to  color  and  consistence;  and,  finally,  the  regularity  and 
characteristics  of  the  alvine  discharges.  With  those  points  fully  noted 
we  turn  to  the  medical  history  of  the  case,  so  far  as  the  patient  can 
relate  it,  noting  the  years  or  months  of  its  duration,  with  salient  points 
of  its  course.  Finally,  we  must  not  fail  to  make  a  note  of  the  patient's 
statement  of  her  present  sufferings,  their  character,  and  the  site  and 
periods  of  incidence  of  pain,  etc.  More  special  questions,  such  as  the 
presence  of  dyepareimia,  painful  coition,  etc.,  may  be  reserved  until 
the  conditions  found  in  the  physical  examination  eeem  to  warrant 
them. 

Some  gynecologists  recommend  a  case-book  for  gynecologic  cases 
in  which  each  page  contains  a  printed  formula  of  the  questions  to  be 
asked  of  each  patient,  with  spaces  for  the  answers,  Whilo  such  forms 
are  useful  in  the  subsequent  compilation  of  statistics,  the  writer  re- 
gards the  formulie  as  harmful  at  times,  in  that  they  tend  to  make 
the  user  a  routinist.  The  most  important  questions  in  a  given  case 
are  often  the  unusual  ones,  particularly  in  a  specialty  that  deals  with 
pelvic  disease,  neuroses,  and  abdominal  affections,  often  combined  in 
the  same  case.  An  excellent  plan  for  note-keeping  is  the  loose-sheet 
filing  system,  in  which  a  folder  marked  with  the  name  of  the  patient 
will  hold  all  the  written  memoranda,  including  the  attending  physi- 
cian's letters,  microscopic  examination,  etc.,  and  can  be  kept  in  a 
filing  cabinet  in  alpiinbctical  order,  for  immediate  reference  at  Bub- 
sequent  visits. 
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Examination  of  the  Abdomen. — The  local  examination  of  the 
patient,  which  should  invariably  be  conducted  with  the  assistance  of 
a  nurse  or  other  third  person,  requires  that  the  corsets  be  removed  and 
all  bandages  about  the  waist  loosened,  permitting  the  whole  abdomen 
to  be  readily  examined.  The  patient  having  been  placed  in  the  dorsal 
position  (Fig.  1)  with  bladder  and  rectum  empty,  the  abdominal  re- 
gions should  receive  the  first  attention,  as  inspection  and  palpation  of 
this  most  important  section  of  the  body  will  not  only  detect  or  exclude 
disease  of  its  various  organs,  but  will  also  give  important  information 
of  the  general  nutritive  condition  of  the  patient.    To  proceed  at  once 
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Fig.  1. — ^Dorsal  Position.     (Drawn  from  Photograph  of  Model.) 

to  the  pelvic  examination,  as  generally  advised  in  the  text-books,  is 
to  overlook  very  valuable  sources  of  information. 

Inspection  will,  in  addition  to  the  information  afforded  as  to  gen- 
eral nutrition,  give  evidence  of  any  existing  or  antecedent  stretchings 
of  the  skin  due  to  pregnancy,  ascites,  or  tumors. 

Palpation  is  most  important  in  the  general  information  which 
it  gives  and  as  a  means  for  the  discovery  and  the  estimation  of  the 
nature,  situation,  and  size  of  tumors.  This  should  be  conducted  with 
the  full  palmar  surface  of  the  fingers,  and  not  with  the  tips  alone, 
and  on  the  full  education  of  the  fingers  in  this  art  will  depend  much 
of  the  diagnostic  skill  of  the  examiner,  the  bimanual  examination  of 
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the  pelvis  alone  exceeding  it  in  value.  A  form  of  bimanual  examina- 
tion of  the  abdomen  may  be  of  value  in  thin  subjects  in  which  the 
other  hand  is  passed  uuder  the  patient's  back  (Fig.  3).  This  will  give 
important  iiiformatiOD  coucerning  the  true  situation  of  the  anterior 
hand  in  relation  to  the  spinal  column,  the  rim  of  the  pelvis,  the  kid- 
neys, and  other  normal  structures,  and  permit  of  a  more  perfect  appre- 
ciation of  email  abdominal  tumors  and  displaced  organs. 


Mensuration, — Tn  the  larger  tumors  and  abdominal  enlarge- 
ments exact  meafiurenients  should  be  taken  and  recorded  of  the  shape 
and  size  of  the  growth  for  subsequent  reference  in  ascertaining  the 
extent  of  shrinkage.  The  meflsurements  are  to  be  taken  from  certain 
fixed  points  appropriate  to  each  case,  such  as:  the  height  above  the 
level  of  the  anterior  superior  spines  of  the  ilium,  the  distance  above  or 
below  the  navel,  or  the  extreme  height  of  the  tumor  from  a  less  easily 
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fixed  point  on  the  pubic  symphysis.  Measurements  of  the  breadth  of 
abdominal  tumors  may  be  made  directly,  or,  in  very  large  tumors,  by 
takin<r  the  distance  from  each  anterior  superior  spine  of  the  ilium  to 
the  navel  (in  symmetrical  tumors,  directly  from  spine  to  spine). 

Since  increased  health  coincident  with  the  retrogression  of  fibroids 
will,  at  times,  be  accompanied  by  an  increased  thickness  or  firm- 
no?8  of  flesh  in  the  abdominal  wall,  Apostoli  advises  that  the  thick- 
ness of  a  double  layer  of  these  tissues  be  taken  by  pinching  them  up 


Fig.  3. — Bimanual  Abdominal  Palpation.     (Drawn  from  Model.) 


in  the  hand  and  measuring  with  calipers.  This  is  only  of  importance 
in  accurate  measurements  of  slight  changes,  for  it  is  never  great.  The 
additional  tone  of  the  abdominal  muscles  under  treatment  is  apt  to 
convey  to  the  patient  the  sensation  that  any  increase  of  bulk  in  the 
latter  is  reallv  a  decrease. 

When  the  abdominal  walls  are  relaxed,  either  with  or  without  the 
association  of  tumors  or  other  affections,  the  extent  and  importance 
of  the  relaxation  is  best  determined  by  having  the  patient  stand  with 
abdomen  uncovered  or  even  by  lying  on  one  side.     I  have  known 
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patients  who  firmly  believed  that  they  posscBsed  tumors,  owing  to  the 
enormous  relaxation  revealed  in  the  standing  position,  the  true  extent 
of  which  tax  upon  her  strength  was  far  from  evident  in  the  dorsal 
position  (Fig.  4). 

Examination  of  the  Pelvis. — Dorsal  Position. — The  patient  re- 
maining in  the  iloraal  position,  an  inspection  of  the  vulva  is  now 
made  in  a  new  case  for  the  discovery  of  possible  evidences  of  a  epe- 
ciflc  condition,  anonmlies,  or  of  relaxation  of  the  vulvar  outlet.    The 


next  step  is  the  inpertion  of  the  fnrclinger  to  find  the  position  of  tlie 
OS  preparatory  to  the  insertion  of  a  bivalve  speculum  (Fig.  5)  for 
ocular  inspection  of  the  condition  of  the  vaginal  walls  and  muscular 
structures,  the  condition  of  the  os  as  to  the  effect  of  previous  accouche- 
ments,  and  the  existence  of  laceration  or  of  erosion.  This  portion  of 
the  examination  has  an  important  bearing  on  the  accuracy  of  the 
diagnosis,  since  it  not  only  informs  us  accurately  of  the  existence  of 
relaxation  of  the  viiginal  outlet  and  its  nature  and  extent  (see  Plate 
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XIX)  and  of  tlie  condition  of  the  vaginal  eurfaces,  but  by  permitting 
us  to  see  the  nature,  color,  and  consistence  of  the  uteriue  discharges, 
if  any  exist,  also  enablra  us  to  locate  the  origin  of  the  discharge — a 
ino«t  important  step  in  the  accurate  treatment  of  these  affections.  (See 
Plates  X  (o  XVllI.) 

The  Yaginal  Speculum  and  its  Jttaertion. — Three  kinds  of 
specula  are  apt  to  be  required  in  the  differing  cases  encountered  in 
practice:  the  bivalve  speculum ;  the  tubular,  or  Fergusson,  speculum ; 
and  tlie  Sims  speculum.  The  conditions  determining  the  choice  are 
quite  definite.  The  bivalve  instrument  may  be  said  to  be  the  one 
best  adapted  to  the  routine  examination  in  the  dorsal  position,  except 
where  cancer  of  the  cervix  is  suspected,  when,  in  the  opinion  of  the 
luthor,  the  tubular  instrument  gives  by  far  tiie  best  view  with  least 


Fig.  5.— Goodell  Bivnlve  Speculum,  I,ti(*gt  Pnttern. 


pain.  TTie  Sims  instrument  is  employed  in  the  lateral  position  de- 
vised by  the  eminent  pathlinder  in  gynecology  whose  name  it  bears, 
and  is  most  useful  in  demonstrating  posterior  fixation  of  the  uterine 
fundus  and  in  certain  surgical  procedures. 

Of  the  bivalve  specula  the  author  prefers  that  of  Goodell  (Fig. 
5),  as  the  blades  may  be  opened  by  the  operator's  fingers  instead  of  the 
screw  action,  thus  permitting  that  gentleness  that  is  always  appre- 
ciated by  the  patient,  the  position  thus  gained  being  maintained,  if 
aecessarr,  by  setting  the  screws.  The  opening  may  also  be  then 
widened  in  very  patulous  vaginas  by  tightening  the  thumb-screw  at 
the  bottom.  A  small  instrument  of  this  make  is  probably  best  for 
use  in  virgins,  though  the  author  avoids  specula  as  unnecessary  in 
prftcticslly  every  instance  in  examining  virgins. 


EXAMINATION  OF  PATIENTS. 


Tlie  bivalve  speculum  is  inserted  as  foilowB:  Tho  examining 
finger,  having  been  lubricated  with  sterile  vaseliu,  is  inserted  into  the 
vagina  and  the  os  uteri  located,  as  otherwise  i^uite  a  painful  manipu- 
lation of  the  instrument  ia  necesaarj-  in  order  to  bring  this  point 
between  the  lips  of  the  instrument.  Having  located  the  oa,  the  finger 
is  withdrawn  and  the  prcriously  warmed  and  lubricated  speculum  is 
gently  inserted  between  the  labife.  which  are  held  apart  by  the  index 
and  middle  fingers  of  the  free  hand,  the  hludcs  parallel  with  the 
labia.  After  it  has  been  inserted  about  half-way  toward  the  os  the 
instrument  is  gently  rotateil  until  the  blades  are  pnnilhl  ictth  the 
ptibir  h'iii'-.  tlic  handle  pointing  to  the  operator's  right.  Pushing  it 
geiitiy  on,  backward,  and  with  the  tip  toward  the  point  at  which  the 


.111*   Sljlus   of   Silvpivd   and    Bare   Class, 
and  Hard  Rubber  Tubular  SjiM^ula. 

cervix  is  known  to  be,  it  is  gently  opened  and  the  blades  are  made 
to  admit  the  cervix,  permitting  a  view  of  the  os  and  surrounding  por- 
tions of  the  vagina. 

To  insert  the  tubular  speculum  (Fig.  6)  the  preliminary  search 
for  the  cervis  with  the  index  finger  may  be  omitted,  which  is  often 
an  advantage  in  cancerous  cases,  at  least  after  a  diagnosis  has  been 
niade.  As  has  been  remarked,  this  instrument  also  gives  least  pain 
in  advanced  cancer  cases,  as  it  produces  less  pressure  on  surrounding 
parts.  After  warming  and  lubricating  the  instrument  ifs  tip  is  made 
to  engage  between  the  labia  and  sink  deeper  by  a  circular  movement 
on  its  long  axis.  This  turning  of  the  instrument  on  its  long  axis  is 
continued,  a  half-turn  to  the  right,  then  a  half-turn  to  the  left,  until. 
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by  gentle  preseiire,  it  is  completely  inserted,  with  its  point  behind 
the  cervix  and  the  latter  showing  freely  through  the  open  end,  the 
epiral  movements  freeing  the  manceuver  of  all  discomfort.' 

The  insertion  of  the  Sims  speculum  is  described  in  connection 
»ith  the  description  of  the  lateral  position. 

Bimanual  Touch. — Most  valuable  information  of  the  condition 
of  the  uterine  body  as  a  whole,  of  the  tubes,  ovaries,  and  periuterine 
space,  is  derivable  from  the  next  step  of  the  examination, — the  biman- 
ual touch  {Fip.  7),  the  cultivation  of  which  creates  the  true  tactus 
erudiliu  of  the  gynecologist.     By  the  educated   finger  within  the 


Fig.  7. — BimaDual  Pelvic  Exnmination. 


vagina,  assisted  by  the  educated  fingers  of  the  opposite  hand  palpat- 
ing above,  a  tactile  intelligence  may  be  evolved  only  comparable  to 
the  education  of  the  tactile  sense  in  the  blind,  capable  of  mapping  out 

'  One  reason  for  the  current  disuse  of  the  tubular  trlass  speculum  is  tho 
difficulty  of  afieptidzing  it  without  injury  to  the  external  coating  and 
•ilvering.  The  best  way  to  obviate  this  diffii-iilty  is  to  use  the  Bpeculum  wilh- 
ont  either  kind  of  coating,  depending  on  a  miniuliire  electric  lamp  placed  witliin 
it  for  lighting.  The  illumination  in  this  manner  Is  eToellent,  and  does  not  re- 
quire side  reflection.    Such  simple  glusa  tubes  are  easily  kept  surgically  clean. 
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with  precision  any  morbid  condition  within  the  pelvis,  unless  the 
subject  is  inordinately  obese.  It  is  not  claimed,  of  course,  that  the 
exact  nature  of  the  morbid  condition  may  be  thus  determined,  thongh 
the  association  of  subjective  and  other  objective  symptoms  may  en- 
able UB  to  come  very  close  to  it;  but  it  is  claimed  that  the  educated 
touch  is  capable  of  making  a  diagnosis  that  will  fidly  warrant  the 
institution  or  rejection  of  electric  or  other  conservative  treatment,  if 
it  could  not  so  easily  warrant  a  major  operation.  An  intra-uterine 
treatment  constitutes  also  an  additional  means  of  diagnosis  (page 
138),  as  pointed  out  by  Apostoli,  thus  rendering  absolutely  tinneces- 
sary  that  terrible  alternative  advocated  by  some — an  abdominal  sec- 
tion for  diagnosis. 

The  Sound. — Nothing  has  been  said  of  the  passage  of  the  uter- 
ine sound  (Fig.  8),  for  the  simple  reason  that  the  author  condemns 
it  as  a  means  of  diagnosis  in  any  form  of  uterine  trouble  except 
tumors,  for  the  reason  that  all  of  its  indications,  except  the  depth 
of  the  cavity,  can  be  determined  with  ei^ual  facility  by  the  skilled 


Fig.  8. — Simpson's  Sound. 

bimanual  touch.  The  depth  of  the  cavity  is  of  value  as  a  means  of 
comparison  from  time  to  time  and  may  be  taken  during  any  intra- 
uterine applications  that  are  made.  An  exception  to  this  condemna- 
tion of  the  sound  is  imperative  in  the  first  examination  of  fibroids, 
and  in  the  discrimination  between  these  neoplasms  and  ovarian 
tumors  or  other  periuterine  tumors  closely  approsimated  to  the 
uterus.  When  so  used  it  should  be  inserted  without  a  speculum  by 
passing  the  tip  along  the  index  finger  previously  placed  in  the  vagina, 
the  instrimient  being  held  very  lightly  between  the  index  finger  and 
thumb  of  the  opposite  hand,  thus  enabling  it  to  be  inserted  with  the 
utmost  gentleness.  After  engaging  the  cervix  the  handle  is  brought 
down  between  the  thighs  to  enable  the  curved  portion  at  the  tip  to  co- 
incide in  direction  with  the  cervix,  as  it  is  known  to  be  at  the  mo- 
ment by  the  touch,  and  when  thus  inserted  it  may  be  made  to  follow 
the  actual  direction  of  the  cavity  with  least  disturbance,  the  sound 
becoming  a  prolongation  of  the  delicate  tactile  organs  of  the  finger. 
This  method  of  inserting  the  sound  hae  been  popularized  by  ApostoH, 
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and,  when  one  is  familiar  with  it,  its  immense  advantage  over  any 
other  method  in  which  the  touch  does  not  take  part  is  most  evident. 
The  cut  (Fig.  9)  has  been  carefully  drawn  to  illustrate  the  method  as 
practiced  by  the  author,  showing  the  finger  behind  the  cervix,  which 
it  draws  slightly  forward  when  this  portion  of  the  uterus  points  too 
far  back. 

A  method  of  insertion  of  the  sound  practiced  by  some,  in  which 
the  cer?ix  is  caught  with  vulsella  forceps  and  dragged  downward. 


Fig.  9. — Method  of  Inserting  Sound  by  Touch.    The  Finger  is  shown 

Behind  the  Cervix. 


should  be  condemned  as  unnecessarily  barbarous,  liable  to  produce 
injury  if  the  adnexa  are  adherent,  and  unable  to  convey  to  the  oper- 
ator any  intelligent  information  as  to  the  direction  in  which  the 
instrument  should  be  passed. 

Abdominal  palpation  may  be  conjoined  with  the  sound  in  the 
differential  diagnosis  of  tumors  projecting  above  the  pelvic  brim,  a 
slight  movement  being  given  to  the  uterus  to  determine  whether  it  is 
intimately  connected  with  the  tumor. 


22 


EXAMINATION  OF  PATIENTS. 


licelaJ  Touch .^-Thie  is  an  important  pr(iceei3ing  when  the  vaginal 
touch  has  disciosod  obscure  conditions  in  the  posterior  pelvic  regions, 
and  should  be  practiced  just  before  the  termination  of  the  examina- 
tion on  account  of  the  fingers  becoming  soiled.     It  is  also  of 'great 


Photograph  of  Modpl.) 


value  as  a  sole  means  of  examination  in  virgins.     The  bimanual  rectal 
touch  is  practiced  in  the  same  manner  as  the  vaginal  procedure. 

Sims's  Position.— The  use  of  Sims's  position  (Fig.  10)  and  specu- 
lum (Fig.  11)  are  far  less  fretiuently  necessary  in  the  conservative 
treatment  of  the  di>'ease8  of  women  than  in  operative  procedures. 


Fig.  11.— Sims'a  Spccului 


I 


though,  at  times,  valuable  in  applications  to  the  cervis  and  vault  of 
the  vagina  and  in  electropuncture,  though  even  in  the  latter  operation 
the  dorsal  position  is  preferable  for  any  but  the  most  superficial 
punctures,  on  account  of  the  use  of  the  finger  in  directing  the  instru- 
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meat.  The  proper  attitude  for  this  examination  is  shonn  in  the  cat, 
the  side  ol  the  table  on  which  the  hips  rest  being  slightly  elevated 
to  raise  the  vulvar  outlet  above  the  level  of  the  vault  in  order  that 
pneumatic  pressure  may  dilate  the  vagina  when  air  is  admitted.  The 
speculum  (Fig.  11)  should  be  inserted  by  separating  the  labia  with 
the  fingers  of  the  left  hand,  holding  the  instrument  iu  the  right  by 
its  opposite  extremity;  the  point  of  the  blade  is  placed  on  the  pos- 
terior commissure  and  slipped  into  the  vagina  in  a  backward  and  up- 


Fig.  12. — Attituiie  of  Xurse  in  Sims's  Position.     (Drawn  froni 
Photograph  of  MoiIpI.) 

Tsrd  direction.  After  adjusting  the  tip  in  a  manner  to  bring  the  de- 
sired portion  under  view  the  instrument  is  intrusted  to  the  nurse, 
vho  stands  with  her  left  side  toward  the  patient  (Fig.  13). 

Posture. — When  the  dorsal  examination  reveals  much  relaxation 
of  the  vulvar  outlet,  or  prolapse  of  the  uterus,  the  true  extent  of  mis- 
placement of  the  latter  organ  cannot  be  determined  until  a  digital 
ciamination  is  made  with  the  patient  in  the  erect  position. 

The  knee-chest  position  (Fig.  36,  page  7il)  is  also  quite  essential 
in  cases  of  retroflexion  or  retroversion  to  determine  if  the  uterus  is 
adherent  posteriorly.    If  this  be  the  ease  the  condition  is  revealed  in 
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the  most  effective  manner  when  the  vagina  is  inflated  by  the  pneu- 
matic pressure. 

ZUninination  of  the  Vagina. — A  light  from  a  northern  exposure 
is  generally  sufficient  for  an  ordinary  specular  examination,  bnl  in  it« 
absence,  or  when  minute  inspection  is  necessary,  no  method  of  il- 
lumination is  equal  to  the  miniature  electric  lamp  of  4  or  G  volte'  re- 
quired pressure.  All  headlights  have  been  practically  abandoned  since 
the  appearance  of  the  previous  edition  of  this  work  as  far  less  conven- 
ient than  direct  illumination,  the  employment  of  the  latter  having  been 
greatly  stimulated  of  late  by  the  invention  of  the  di^  cell  and  the  volt 
selection  controller,  which  have  rendered  the  troublesome  acid  pri- 
mary cells  and  storage  batteries  entirely  unnecessary.  While  these 
little  lamps  are  credited  with  giving  hut  from  1  to  4  candle  power, 


it  should  be  remembered  that  this  amount  of  light  is  concentrated  tn 
the  immediate  vicinity  of  Ike  illuminated  object,  and  is  therefore  equal 
to  a  mnch  greater  light  unconeentrated.  The  miniature  lamp,  more- 
over, does  not  require  a  fixed  position  of  the  observer's  head,  and  per- 
mits the  eye  to  come  in  closer  range  with  the  part  inspected. 

The  placing  of  the  lamp  within  the  vagina,  rectum,  or  throat 
necessitates  one  disadvantage  nevertheless,  viz;  the  added  necessity 
for  maintaining  absolute  cleanliness  of  the  lamp  and  lamp-holder. 
Some  of  those  on  the  market  could  be  improved  in  this  respect, 
though  many  have  the  requisite  slendemcss  required  to  avoid  ob- 
structing the  view  within  a  small  speculum.  Whatever  the  material 
of  the  lamp-holder,  no  instrument  with  the  lamp  attached  by  a 
screw  thread  can  be  cleansed  in  disinfecting  solutions  without  rusting 
at  the  joints. 
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ILLUMINATION  OF  THE  VAGINA. 


^^^^P  These  considerations  influenced  the  author  in  devising  th^  simple 
^^improvement  in  the  mounting  of  a  miniature  lamp  shown  in  Fig.  13. 
in  which  an  ordinary  bent  medicine  tube  of  glass  ia  made  to  do  duty 
as  a  holder,  the  end  of  the  glass  tube  and  the  bulb  of  the  lamp 
'         l*ing  made  continuous  by  fused  shellac  or  sealing  wax,  permitting 
;         the  whole  length  of  the  instrument  to  be  repeatedly  subjected  to  dis- 
infecting solutions,  hot  water  and  soap,  and  even  gentle  heating 
Ivithont  injury.    The  lamp  is  attached  to  the  double-cord  conductor 
directly,  the  wire  terminals  being  twisted  about  the  bared  end  of  each 
conductor  of  the  cord,  each  conductor  being  then  coated  with  a 
I 


Fig.  14,— The  McyrowitK  Volt-i'.ni 


thin  covering  of  fused  wax.  Tlif  cord  is  tliL'ii  drawn  through  the 
tube,  the  wax  gently  melted,  and,  the  end  of  the  tube  being  hot,  the 
whole  ean  be  pulled  into  place  by  slight  traction  and  the  joint  sealed 
liy  reheating  the  wax.  A  fi-volt  dental  lamp  with  unmounted  ter- 
minals may  be  procured  for  the  purpose  from  a  dealer  in  electric  sup- 
plies, and  when  burned  out  a  new  one  may  be  ottached  to  the  cord  and 
tiiix  in  the  same  manner. 

When  the  source  of  llie  current  to  be  used  is  the  110-ToIt  direct 
current  a  volt-selecting  controller  must  be  employed.  This  may  Ije 
the  author's  new  volt-selecting  graphite  controller  (Fig.  111.  page  333) 
which  ia  equally  good  as  a  miniature  lamp  and  general  therapeutic 
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coutroller,  or  the  siiecial  wire  controller  for  miniature  lamps,  such  as 
is  Ehown  in  Fig.  14. 

If  the  supply  current  in  the  physician's  office  la  of  the  alter- 
nating variety,  a  "step-down"  transformer  should  be  employed  (Fig- 
la),  in  which  the  higher  voltage  is  passed  through  a  long  primary  wire 
and  the  low-voltage  lamp  current  ohtained  by  induction  from  a  short 
secondary  wire,  th<!  apparatus  being  similar  to  a  medical  induction 
coil  reversed,  the  current  being  turned  on  the  lamp  by  passing  the 
secondary  over  the  primary  exactly  as  in  the  therapeutic  apparatus. 

For  a  portable  apparatus  the  same  (5-volt  lamp  may  be  attached 
to  the  terminals  of  a  portable  box  contnining  four  Columbia  dry  colls 


Fig.  l.-.,-A]t<- 


ling  fui 


'Stpp-iioivn" 


of  ordinary  size,  the  slight  excess  of  voltage  being  controlled  by  a  lit- 
tle resistance  coil  between  the  last  cell  and  one  of  the  binding  posts. 
When  exhausted  these  cells  are  easily  replaced  by  the  physician,  the 
connections  being  in  series. 

But  by  far  the  most  conveniently  portable  outfit  is  that  in  which 
three  miniature  cells  inclosed  in  a  pasteboard  case  are  just  the  right 
sine  for  the  coat  pocket.  New  sets  of  these  cells  are  sold  cheaply  in 
many  electric  supply  establishments,  and  they  light  np  a  4-volt  lamp 
(which  may  be  mounted  on  a  short  length  of  glass  tubing  for  con- 
venience) without  the  necessity  of  any  controlling  device. 
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Traniillnminatioii  of  the  Pelvis. — The  fact  that  limited  ihick- 

lea  of  the  body,  such  as  the  finger  and  part  of  the  palm,  may 

rendilj  become  translucent  to  the  rays  of  even  a  moderately  strong 

light  seems  to  have  been  lost  sight  of  as  a  means  of  diagnosis  until  the 

J         lurrngologists  took  it  up  in  18SS,  when  Cozzolino,  of  Naples,  fol- 

I         lowtd  by  Voltolini,  of  Breslau,  illuminated  the  walls  of  the  nose  ami 

accessory  cavities  and  the  larj-ns;    the  former  by  miniature  lamps 

ffilliin  the  closed  nostril  or  mouth,  and  the  latter  by  a  lamp  on  the 

the  neck,  covered  by  an  obturator,  the  light  being  per- 
le  use  of  a  iaryugoseopic  mirror  within  the  dark  pharynx. 

The  application  of  the  principles  thus  disclosed  to  graecology 
has  been  retarded  by  the  greater  thickness  of  the  body  in  this  situa- 
tion, rendering  the  miniature  lamps  that  are  capable  of  being  inlro- 
diiccd  ineffective  as  a  source  of  light.  I  have,  however,  myself  suc- 
ceeded in  illuminating  the  abdomens  of  moderately  thin  women  by 
the  lamp  devised  by  me  (Fig.  18),  which  consists  of  a  G-  or  8-volt 
lamp  mounted  on  a  holder  in  front  of  a  plane  reflector,  and  the  whole 
iaclosed  within  two  test-tubes  separated  by  rubber  bands.  The  special 
^tantsge  of  this  arrangement  is  the  two  air-spaces  separated  by  the 
fertubes,  reducing  the  radiation  of  hent  and  permitting  ready  cleans- 


[.  IK.— Portnble  Dry  Cell  UtLttery  for  Six  Volt  Mininture  Diagnostic 
LoDip,  containing  Four  Dry  Cells,  with  Controller. 
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iiig.  The  abdomen  is  illuminated  by  a  roddisb  glow  balf-way  to  the 
navel.  This  light  is,  however,  insufficient  to  illuminate  the  tissues 
in  case  of  fat,  or  corpulent,  patients,  and,  as  the  value  of  the  pro- 
cedure hinges  on  the  absence  of  transmission  as  an  evidence  of  pus 


B^ 


rip.  IT. — Pocket  Battery  of  Dry  Cells  for  Miniature  DiiLgnostic  Lamp. 

accumulations  and  possibly  tumors  of  dense  consistence,  it  is  evident 
that  a  more  powerful  light  is  necessary-. 

Another  mode  of  obtaining  transillumination  of  the  pelvis  is  to 
place  a  32-  or  jO-eandle-power  }aiup  over  the  abdomen  in  a  conical 
receiver  made  to  exclude  all  light  except  that  which  traverses  the 
ekin  and  abdominal  walls;  if  a  glass  speculum  be  then  placed  in  the 
vagina  the  tissues  will  be  seen  to  transmit  a  red  plow. 

All  work  in  trausilhuninaliou  should  be  done  in  a  thoroughly 
darkened  room. 


Fig-  18.— Author's  Pelric  Transilliiminator. 

The  value  of  transillumination  is  limited  by  the  fact  that  all 
living  tissues  appear  nearly  the  same  in  color  and  shade.  It  is  im- 
possible to  make  out  the  anatomical  parts  except  the  large  veins  and 
the  bones,  and  these  only  by  a  darker  shading.    Accumulations  of 
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pus  will  (ippear  as  a  dark  shadow,  while  cystic  timiore  are  lighter  thau 
their  surround ings.  Xo  light  is  transmitted  if  there  be  extensive 
exndatjons,  and  dt^nse  tibroids  and  possibly  cancerous  tumors  cast  a 
shadow  or  interfere  with  transmission.  Hematomas  should  also  be 
opaque,  if  tlie  general  rule  holds  good  that  dead  tissue  is  opaque  to 
the  rays. 

With  8  Batisfartory  source  of  light)  the  value  of  this  procedure 
in  diagnosis  is  evidsut. 

Aspiration.  —  A  most  important  occasional  means  of  positive 
diagnosis  in  some  pelvic  and  abdominal  tumors  where  a  cystic  con- 
dition is  BURpected  is  the  puncture  of  the  tumor  by  a  long  slender 
needle  with  capillary  tulje,  attached  to  an  aspirator,  by  which  we  may 


Fig.  19. — Aspirator. 

iletemiine  the  presence  of  a  liquid  and  extract  a  portion  of  it  for  diag- 
nosis, and  also  in  certain  oases  as  a  remedial  measure  (Fig.  19).  The 
delicate  nature  of  these  needles  makes  it  p'^ssible  to  traverse  many 
(■rt^DS  and  tissues  with  impunity,  though  the  careful  operator  will 
usually  be  able  to  insert  it  quite  directly  into  the  presenting  portion 
iif  the  tumor  without  taking  unnecessary  risks.  The  imprisoned  sac 
in  intestinal  hernia,  the  bladder  threatened  with  rupture,  and  the 
large  intestine  distended  with  gases  have  all  been  safely  punctured 
with  this  instrument,  and  the  needle  may  be  used  as  a  negative  elec- 
trode when  inserted  into  a  tumor,  if  thought  wise,  after  the  liquid 
has  been  withdrawn,  by  previously  coating  it  with  a  thin  layer  of 
fused  hard  rubber  to  a  short  distance  from  the  point,  and  connecting  it 
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with  the  negative  pole  of  the  battery  by  twisting  a  fine  copper  wire 
about  its  base.  When  so  used  the  hydrogen-gas  and  liquids  of  elec- 
trolysis are  drawn  into  the  aspirator  reservoir  in  great  quantity. 

The  aspirator  acts,  of  course,  on  the  principle  of  producing  a 
vacuum  in  the  reservoir-bottle  by  means  of  a  suction  air-pump  con- 
nected with  it  by  a  stout  rubber  tube,  the  needle  being  attached  to 
another  tube  connected  with  the  top  of  the  reservoir. 

Great  care  should  be  observed  in  asepticizing  the  needles  and 
tubes  before  and  after  use,  the  needle  being  either  boiled  or  passed 
over  the  flame  of  an  alcohol-lamp  immediately  before  use,  no  matter 
what  the  previous  cleaning  may  have  been,  and  the  spot  where  it  is  to 
be  inserted  should  be  cleaned  with  sublimate  solution  if  within  the 
vagina  or  sublimate  solution  followed  bv  alcohol  if  on  the  abdominal 
surface.  Chloride-of -ethyl  spray  will  make  the  external  puncture 
painless. 

Aseptic  Precautions  in  Eontine  Oynecic  Practice  and  Electro- 
gynecology. — The  hands,  and  particularly  the  fingers  and  finger-nails, 
should  be  scrupulously  clean  when  making  any  examinations  or  appli- 
cations, the  use  of  the  nail-cleaner,  scrubbing-brush,  and  soap  and 
water  being  amply  sufficient  when  the  mucous  membrane  is  unbroken. 
No  instrument  of  any  character  should  be  employed  unless  absolutely 
aseptic,  the  author  making  the  following  arrangements  for  this  pur- 
pose: All  soufids  and  inlra-uierine  electrodes  are  first  thoroughly  washed 
in  soap  and  water  and  then  passed  through  the  flame  of  an  alcohol-lamp 
or  Bunsen  burner,  and  no  instrument  of  this  nature  is  inserted  into 
the  uterus  that  cannot  be  so  asepticized.  All  metal  instruments  likely 
to  he  injured  hy  thi^  heat, — such  as  specula,  forceps,  etc., — are  boiled 
before  u^e,  Pllectrodes  with  rubber  insulation  not  fused  on  the  shank, 
which  I  reject,  when  possible,  in  favor  of  those  that  have  a  fusible 
insulation,  are  dipped  in  boiling  water  and  thoroughly  scrubbed  with 
soap  and  water,  or  are  kept  in  a  3-per-cent.  solution  of  carbolic  acid 
or  creolin.  The  electrodes  with  fusible  insulation  are  heated  in  the 
flame  and  asepticized  hy  re-fusing  the  covering.  All  cotton  pads  or 
other  external  electrodes  that  arc  used  for  more  than  one  patient 
are  boiled  before  use,  a  small  gas-stove  being  very  convenient  for  this 
purpose. 


CHAPTER  III. 

Introductory  Remarks  on  Electricity  as  a  Remedy  in 

Gynecology. 

The  systematic  use  of  electricity  in  certain  affections  peculiar  to 
women  had  its  inception  in  the  labors  of  Tripier,  who,  as  far  back  as 
1859,  began  a  series  of  publications  that  show  a  profound  study  of  the 
Tslue  of  electricity  in  the  trophic  and  mechanical  lesions  of  the  uterus 
and  other  pelvic  organs.  Numerous  and  fruitful  essays  have  appeared 
from  the  same  pen  at  frequent  intervals  since,  the  whole  amply  suffi- 
cient in  themselves  alone  to  stem  the  tide  of  excessive  surgical  inter- 
ference in  gynecology  that  began  simultaneously  with  his  work,  but 
outstripped  it  so  widely.  But  Tripier  has  not  been  understood  by  his 
contemporaries.  Electro-therapeutics  itself  and  all  writers^  on  it  were 
assumed  to  be  concerned  with  nervous  diseases  alone,  and  what  litera- 
ture existed  was  inaccessible  to  gynecologists.  It  remained  for  Apos- 
toli  to  successfully  attract  the  attention  of  specialists  in  the  diseases 
of  woman  by  the  persistent  advocacy  of  his  discovery  of  the  value  of 
scientifically  applied  currents  in  the  treatment  of  fibroid  tumors,  by 
methods  that  resulted  in  a  distinct  advance  in  the  general  application 
of  electricity  in  medicine.  This  invasion  of  what  had  been  regarded 
as  an  exclusively  surgical  field  received  conspicuous  and  bitter  criti- 
cism from  the  manv  stalwart  defenders  of  a  faith  that  laid  aside  all 
else  in  gynecology  but  the  knife.  In  America  and  England  particu- 
larlv  the  discussions  have  been  numerous  and  acrimonious,  and  doubt- 
less  many  extravagant  claims  appeared  on  both  sides;  but  as  a  result 
it  may  be  said  that  electricity  has  been  rescued  from  its  exclusive 
position  as  a  toy  in  the  hands  of  the  neurologists,  too  many  of  whom 
intrusted  its  crude  applications  to  unintelligent  nurses,  and  has  won 
for  itself  an  important  place  in  the  curative  therapeutics  of  gynecol- 
ogy. As  a  natural  consequence,  an  improvement  has  also  appeared 
in  the  application  of  electricity  to  nervous  diseases — a  result  that 
could  not  have  been  hoped  for  under  previously  existing  conditions. 

Apostoli's  work  was,  of  course,  but  the  medical  application  of 
that  swelling  tide  of  electric  knowledge  that  has  so  suddenly  altered 
the  mechanical  surroundings  of  mankind.    It  was,  indeed,  high  time 
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that  thG  recent  advaneenionts  in  electric  science  should  be  applied  to 
medicine,  ita  oldest  service  to  man,  when  Apostoli  described,  in  1882, 
his  device  of  the  clay-pad  diffusion-electrode  for  the  painless  dis- 
persion, on  the  outside  of  the  body,  of  the  powerful,  measured  cur- 
rents concentrated  at  will  within.  Conceived  on  lines  previously 
enunciated  by  Erb,  the  method  was  the  first  demonstration  since  the 
era  of  eloetric  measurement  of  the  possibility  of  using  really  effective 
currents  witbiu  the  body. 

How  Electricity  Becomes  a  Eemedy. — The  intimate  connection 
between  electricity  and  physioloific  and  pathologic  processes  has  re- 
cently been  considered  by  Prof,  A,  E.  Dolhear,  the  eminent  phys- 
icist of  Tuft's  College,  Cambridge,  Mass.,  in  a  paper  read  before  the 
American  Electro-therapeutic  Association  at  ita  Boston  meeting  in 
1896.  He  deprecated  all  allusion  to  electricity  as  a  force  external  to 
matter  and  independent  of  it.  Electricity,  light,  heat,  and  chcmic 
action  are  inherent  properties  of  matter,  electricity  being  the  rotatory 
property  of  atoms,  light  the  vibratory  property,  etc.  They  are  but 
manifestations  of  atomic  energy  which  are  continuously  present  in 
Ihe  interchanges  of  atoms  in  the  molecular  activities  incident  to  life. 
The  higher  the  form  of  tissue,  the  greater  the  amount  of  energy 
absorbed  in  cellular  activities. 

"The  factors  of  physiologic  phenomena  are  the  kinds  of  matter 
found  in  organic  things  and  the  kinds  of  motion  and  energy  which 
give  the  kinds  of  matter  their  characteristic  properties.  The  phe- 
nomena exhibited  with  these  factors  depend  upon  the  inherent  quali- 
ties of  the  atoms  themselves,  and  it  is  certain  that  the  old  notions 
concerning  their  nature  and  possibilities  must  be  profoundly  changed, 
for  the  old  is  altogether  inadequate  and  no  one  to-day  knows  enough 
to  say  what  matter  cannot  do,  for  such  a  one  makes  ignorajice  do 
duty  for  knowledge.  What  can  be  strongly  stated  is  that  the  variable 
factors  are  heat  and  electricity,  for  these  determine  chcmic  reactions, 
in  the  body  as  well  as  out  of  it.  For  a  long  time  heat  was  the  only 
physical  factor  employed  for  chemic  purposes  in  inorganic  processes. 
Lately  electricity  has  been  utilized  and  has  made  possible  many 
reactions  which  were  either  impossible  or  required  a  long  time  to 
effect,  such  as  the  reduction  of  alumina,  the  tanning  of  leather,  and 
the  making  of  potassium  chlorate  and  sodium  carbonate.  la  it  not 
altogether  probable  that  the  selective  chemistry  of  tissues  of  all  kinds 
is  to  be  helped  in  like  manner  by  employing  the  same  agent,  and  that 
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only  present  lack  of  knowledge  prevents  its  successful  use  in  promot- 
ing normal  physiologic  processes  and  destroying  abnormal  ones? 
Anthropologists  are  telling  us  there  are  few,  if  any,  individuals  of  any 
race  that  are  thoroughly  sound,  that  all  are  in  a  more  or  less  diseased 
condition.  That  means  that  cellular  structure  does  not  distribute  to 
physiologic  structure  the  proper  kind  and  amount  of  physical  energy 
needed.  The  trouble  is  with  the  cells,  not  the  organs.  And  the 
trouble  with  the  cells  is  instability  due  to  lack  of  available  energy, 
nltimately  electric,  if  there  be  any  truth  in  what  seems  to  be  implied 
in  all  molecular  structure,  for  every  atom  has  its  electro-chemic  equiv- 
alent or  electric  energy,  which  is  disposed  in  this  way  or  that  as  it  is 
held  more  or  less  stable  in  its  molecule." 

This  suggestive  extract  from  Professor  Dolbear's  paper  gives  un- 
questionably the  true  basis  of  the  medical  value  of  electricity.  In 
brief,  it  may  be  said  that  by  its  use  we  have  a  means  of  altering  at 
will  the  molecular  activities,  the  selective  chemistry,  of  both  super- 
ficial and  deep-seated  parts  of  the  body,  and  this  is  done,  not  by  the 
addition  of  foreign  substances  or  even  a  foreign  force  to  the  body, 
but  by  a  simple  alteration  of  its  cellular  activity,  on  which  all  organic 
functions  depend. 

To  affect  molecular  activities  in  a  special  organ,  which  may  be 
deep-seated,  it  is  therefore  apparent  that  we  must  so  concentrate  our 
"current"  of  rotatorv  molecular  excitation  from  some  artificial  source 
external  to  the  body  that  it  may  traverse  that  organ  and  be  dense 
enough  in  transit  to  accomplish  its  purpose.  This  current,  which,  if 
constant,  is  always  issuing  from  its  source  in  a  definite  direction,  only 
circulates  when  the  path  back  to  its  source  or  to  earth  is  complete. 
To  place  the  body  in  this  path  or  circuit  we  must  apply  two  con- 
ducting contacts  (electrodes)  to  its  surface  or  within  its  substance,  be- 
tween which  the  current  will  spread  out  as  it  traverses  the  intervening 
tissues.  The  electrode  at  which  the  current  enters  the  body  is  called 
the  positive  pole,  or  anode,  and  is  generally  indicated  by  the  +  sign ; 
that  at  which  it  leaves  is  called  the  negative  pole,  or  cathode,  denoted 
by  the  —  sign.  In  addition  to  the  molecular  excitation  referred  to, 
which  is  present  in  all  portions  of  the  circuit  through  the  body  in 
proportion  to  the  local  density  of  the  lines  of  flow,  special  chemic 
and  molecular  effects  on  living  tissue  attend  the  current  at  entrance 
and  on  leaving  the  body;  hence  the  two  poles  have  distinct  and 
Beparate  physical  and  therapeutic  effects  (page  48), 
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It  is  only  necessary  to  add  to  these  hints  at  the  mode  of  action 
of  electricity  as  an  internal  remedy  that  an  intensification  of  the 
same  molecular  activities  bv  concentration  of  the  current  is  the  ex- 
planation  of  the  destruction  of  tumors  of  the  body-surface  and  ac- 
cessible cavities  by  ordinary  electropuncture,  where  molecular  activity 
is  conducted  to  the  final  step  of  a  resolution  of  tissue  into  its  ultimate 
inorganic  elements,  and  that  in  the  phoretic  powers  of  constant  cur- 
rents we  have  an  invaluable  assistant  in  the  introduction,  into  any 
given  part  of  the  body,  of  medicaments  in  nascent  form  and  capable 
of  definite  concentration  in  an  organ  without  flooding  the  whole  body 
with  the  remedy. 

Special  Value  of  Electricity  in  Gynecology. — The  foregoing  re- 
marks indicate  the  basis  of  a  wide  applicability  of  electricity  to  the 
cure  of  diseased  organs  in  general.  That  its  value  in  chronic  affec- 
tions of  many  kinds  is  but  imperfectly  appreciated  by  the  profession 
is  only  too  true  (and  this  may  be  largely  imputed  to  its  but  recent 
availability  in  mensurable  quantity),  yet  there  are  two  special  reasons 
for  its  recent  agitation  as  a  remedy  in  the  diseases  of  women.  One  of 
these  is  the  prevalence  of  nutritional  and  functional  affections  of  the 
uterus  and  adnexa  readily  cured  in  this  way,  and  by  currents  easily 
made  eiTective  owing  to  an  insensitive  nerve-supply.  The  other 
reason  is  that  it  offers  a  choice  of  treatment  in  a  class  of  affections 
notoriously  maltreated  at  present  by  methods  almost  invariably  in- 
volving the  sacrifice  of  organs. 

It  is,  of  course,  by  no  means  within  the  power  of  electro-g}'necol- 
ogy  to  displace  the  really  necessary  work  accomplished  by  the  modern 
methods  of  aseptic  surgery,  but  it  is  within  its  province  to  demon- 
strate that  mutilating  and  sacrificial  operations  can  be  restricted  to 
cases  legitimately  requiring  such  measures  of  last  resort  by  revealing 
the  curableness  of  many  aft'ections  apparently  regarded  as  hopeless. 
The  extensive  prevalence  of  an  attitude  that  regards  the  removal  of 
an  organ  as  both  the  proper  a;nd  the  only  way  to  cure  it  can  only  be 
regarded  as  the  sign  of  a  mental  epidemic  of  no  mean  proportions, 
particularly  when  such  attitude  is  maintained  only  toward  one  set  of 
organs. 

To  check  microbic  invasion  and  its  consequences,  remove  pain, 
restore  function,  correct  nutritional  faults,  check  hemorrhage,  cause 
retrogression  of  benign  growths,  cure  malignant  growths,  and  restore 
local  and  general  health  is  a  sufficiently  broad  platform  for  a  single 
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agency,  and,  if  these  or  many  of  these  results  can  be  accomplished  by 
electricity  without  danger,  risk,  or  mutilation,  its  claims  for  consid- 
eration as  a  method  of  choice  over  less  advantageous  procedures  are 
imperative. 

With  powers  so  conservative,  yet  vigorous,  at  command,  it  is 
clearly  the  duty  of  the  electro-gynecologist  to  protest  against  the  too 
common  practice  that  classes  gynecology  with  major  surgery  alone, 
and  results  in  sufferers  from  the  diseases  of  women  being  referred  at 
once  to  specialists  in  abdominal  surgery.  No  organ  should  be  sub- 
jected to  a  mutilating  operation,  certainly  none  removed  from  the 
body,  until  the  powers  of  conservative  medication  have  been  intelli- 
gently tested ;  yet  such  is  the  haste  in  the  performance  of  this  work 
of  last  resort  that  our  hospitals  particularly  have  become  the  sacri- 
ficial temples  of  this  new  faith,  in  which  women  by  the  score,  witjiout 
previous  attempt  to  cure,  are  persuaded  to  undergo  operations  dan- 
gerous to  life  and  unwarranted  by  sound  judgment,  and  which  are 
followed  by  lifelong  consequences  in  those  that  recover  that  are 
either  carefully  concealed  or  else  carelessly  withheld  from  their 
knowledge  before  their  consent  is  given. 

Special  Value  of  Electro-gynecic  Applications  to  the  General 
Practitioner. — Besides  the  opportunity  that  is  afforded  to  the  family 
physician  in  the  reference  of  his  more  difficult  cases  to  the  electro- 
g}'necic  specialist  for  an  application  of  the  highest  skill  in  the  art  to 
a  truly  conservative  restoration  of  health,  a  mere  superficial  employ- 
ment of  this  agent  by  himself  is  calculated  to  be  of  immense  service 
to  his  patients  in  the  cure  of  many  deviations  of  function  which  may 
have  seemed  great  enough  to  demand  a  reference  to  others.  And  this 
large  field  of  usefulness  is  entirely  wanting  in  risk,  even  in  unaccus- 
tomed hands,  if  the  vaginal  methods  of  application  are  adhered  to  and 
the  intra-uterine  applications  withheld  until  greater  expertness  is 
gained. 

That  a  large  proportion  of  the  ordinary  cases  of  pelvic  pain 
and  discomfort  are  mainly  due  to  deficient  muscular  and  nervous  tone, 
to  relaxation,  to  the  consequences  of  sexual  excess,  and  to  congestions 
and  inflammatory  sequels  easily  removable  by  the  stimulant  and  tonic 
effects  of  vaginal  applications  of  the  induced  current  is  well  known  to 
every  gynecologist  who  sees  a  large  number  of  semi-acute  cases,  and 
there  is  no  reason  why  these  cases  should  not  be  treated  by  the  intelli- 
gent general  practitioner  with  an  office  practice,  particularly  when 


36 


ELECTRICITY  AS  A  REMEDY. 


continued  delay  or  the  application  of  harsh  remedial  measures  will 
lead  to  an  intensification  of  the  trouble.  This  was  well  illustrated  by 
a  story  told  by  Dr.  Lapthom  Smith,  of  Montreal,  who  had  recom- 
mended a  physician  to  purchase  an  induction  apparatus,  and  on  call- 
ing at  his  office  some  time  subsequently  was  surprised  at  its  worn  con- 
dition. The  physician  explained  matters  by  asserting  that  he  had 
cured  a  considerable  number  of  patients  by  its  use.  When  asked  what 
had  been  the  matter  with  the  patients,  he  could  only  reply  that  he  did 
not  know,  but  that  they  had  been  cured,  nevertheless.  The  interests  of 
esact  science  condemn  such  blind  empiricism  and  routinism,  but, 
when  it  is  remembered  that  the  remedy  employed  by  him  is  incapa- 
ble of  harm,  no  one  can  say  that  this  physician  was  wanting  in  either 
common  fiense  or  humanitarian  principles. 

Limitations.— An  attempt  to  aasi^  exact  limits  to  the  medical 
Usefulness  of  an  agency  such  as  electricity  will  remain  impossible  for 
some  time,  owing  to  the  varied  nature  of  the  conditions  attending  its 
employment.  One  may  believe,  for  instjince,  that  ergot,  iodine,  or 
other  material  agent  may  be  thus  easily  understood,  but  the  agent,  in 
this  case,  being  the  intet^flificalwn  or  aUeralion  of  the  molej-ttlar  adiv't- 
tits  in  a  controllable  manner,  with  immediate  results  varying  through 
an  enormous  range  of  current-strengths  and  qualities,  the  ficM  of  use- 
fulress  is  more  widely  varied,  and  it  is  probable  that  conditions  yet 
regarded  as  incurable  in  this  way  may  merely  require  a  lieavier  or 
more  skillfully  applied  current.  It  is  true,  nevertheless,  that  many 
limitations  to  its  usefulness  are  at  present  apparent,  in  the  discovery 
of  which  a  large  and  constantly  increasing  list  of  valuable  uses  has 
been  established. 

No  claims  that  electricity^  or,  in  fact,  anything  else,  is  a  cure-all 
ore  possible  to  the  scientific  mind,  and,  although  these  pages  are  largely 
devoted  to  a  demonstration  of  its  valve  in  the  definite  condUtons 
enumerated,  it  is  inot  supposed  that  the  reader  is  to  neglect  any  simpler 
means  that  would  be  effective  in  the  treatment  of  his  cases;  for  approved 
medical  treatment,  including  the  use  of  internal  remedies  or  of  ap- 
plications capable  of  being  administered  by  the  patient,  are  always 
preferable  to  remedial  means  that  require  the  physician's  personal  at- 
tention, provided  the  same  ends  can  be  accomplished, 

A  similar  discretion  is  also  urged  upon  the  part  of  the  reader 
in  the  choice  between  electricity  and  the  knife,  eleciricity  beinij  ad- 
vised only  when  it  is  equally  certain  in  effect,  free  from  danger,  and  more 
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conservative  of  organs  and  tlieir  functions;  and,  unless  experience 
shows  us  that  all  or  most  of  these  advantages  are  assured  as  a  result 
of  the  electric  treatment  of  a  particular  case,  we  should  not  lose  time 
by  its  employment.  It  should  not  be  forgotten,  nevertheless,  that  in 
case  of  uncertainty  on  these  points  a  course  of  electric  treatment  is 
incapable  of  doing  harm,  and,  in  the  event  of  failure,  leaves  the  pa- 
tient in  a  position  to  derive  full  benefits  from  surgical  treatment, 
which  cannot  be  said  conversely  of  patients  who  have  failed  of  relief 
under  a  surgical  operation. 


CHAPTER  IV. 

Phenomena  Attending  the  Transmission  of  Constant 
Currents  Through  Living  Organs. 

Physical  Beasons  for  Electrode  Covering^. — With  low-pressure 
currents,  such  as  the  constant  and  induced,  it  is  essential  that  a  good 
contact  be  made  between  any  two  parts  of  the  circuit,  since  these  cur- 
rents have  very  slight  power  to  jump  through  the  air.  In  the  human 
body  the  moist  tissues  are  the  conductors,  which,  in  percutaneous 
applications,  we  find  surrounded  by  an  insulating  envelope  of  dry  cuti- 
cle, presenting,  together  with  the  slight  layer  of  air  between  it  and 
the  dry  metallic-electrode  surface,  a  very  large  amount  of  resistance. 
One  important  purpose  of  an  electrode  covering  is  the  maintenance  of 
a  moist  conducting-joint  between  this  metallic  surface  and  the  moist, 
subdermic  tissue,  the  water  contained  in  the  covering  not  only  blot- 
ting out  the  air-cushion  beneath  the  electrode,  but  rendering  the 
cuticle  itself  a  better  conductor  by  soaking  it.  It  is  true  that  a  lit- 
tle current  will  be  apt  to  pass  from  a  dry  metallic  surface  to  the  body 
with  currents  of  a  pressure  of  50  or  100  volts  (such  as  with  the  con- 
stant current  brush),  but  the  lines  of  potential  will  be  almost  ex- 
clusively within  the  skin  rather  than  beneath  it.  In  other  words, 
the  energy  of  the  current  will  be  chiefly  expended  here,  making  the 
application  practically  one  to  the  skin  only  (see  Experiment  5,  page 
352).  Deep  penetration  of  the  current  is  then  a  prime  reason  for  a 
well-moistened  electrode  covering,  with  the  associated  fact  of  a  mini- 
mum of  dermic  action  and  pain.  Another  important  use  is  the  pro- 
tection of  the  surface  from  certain  chemic  and  electrolytic  polar 
effects  when  they  are  not  desired.  When  we  wish  to  make  use  of 
these  effects  to  their  fullest  extent  provision  is  made  for  an  imme- 
diate contact  between  the  metal  and  moist  tissue,  as  by  puncture 
through  the  skin  or  by  simple  contact  if  it  be  a  mucous  surface. 

Fresh  absorbent  cotton,  which  was  first  recommended  bv  the 
author  as  an  electrode  covering  in  1885,  remains,  in  his  opinion,  the 
most  cleanly,  easily  applied  and  renewed,  and  generally  useful  mate- 
(38) 
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rial  for  tbie  purpose,  the  accuracy  of  its  cootact  with  the  skin  being, 
however,  greatly  increasecl  by  thoroughly  soaping  its  surface.  In 
1883  Apostoli  introduced  vell-moistcDed  sculptors'  clay  as  the  mate- 


Fig.  20. — Applying  AbHorbent  Cotton  to  Electiode  Disk  (Kiidt  Stage). 

rial  for  the  large  abdominal  pad  when  it  is  desired  to  render  one  pole 
nonactive,  or  capable  of  transmitting  a  large  current  with  a  mini- 
mum of  sensation  and  local  resistance  at  this  i<pot.    If  thoroughly 


Fig.  21.— Applying  Absorbent  Cotton  to  Electrode  Di^k  (Second  Stage). 

The  disk  is  rotated  between  the  tingera  until  the 

cotton  is  flrnilf  attached. 

adhesive  it  has  an  advantage  possessed  by  no  other  material  in  ac- 
curacy of  contact,  which  practically  broadens  the  path  through  the 
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Currettt-diffnaioiL  Within  the  Body. — The  subdermic  body  con- 
ducts currents  with  a  rensonable  ease  because  of  its  saline  constit- 
uents in  watary  solution.  (Jrossly  speaking,  those  parts  that  are 
moat  watery  are,  therefore,  the  chosen  paths  of  transit  through  the 
body,  a  greater  proportion  of  current  going  through  the  soft  tissues 
around  bones  and  nerves  than  will  take  the  apparently  shorter  cut 
through  them.  Such  considerations  are  important  when  we  are  com- 
pelled to  depend  upon  interpoiar  action  for  therapeutic  effect,  and 
desire  to  send  a  dense  current  through  a  region  beyond  immediate 
contact  with  the  electrode.  Of  still  greater  importance  is  a  clear 
idea  of  current-diffusion  in  the  body  as  a  whole.  To  suppose  that 
we  can  send  a  current  through  the  body  like  a  straight  beam  of  light, 
or  even  in  the  bellied  cylinders  depicted  by  Erb,  is  to  ignore  well- 
known  laws  of  resistance  and  current-diffusion.  The  author  pointed 
out  some  years  ago'  that  a  demonstration  of  the  real  facts  of  much 
importance  to  physicians  ia  contained  in  Prof.  W.  (i.  Adams's  ex- 
perimental measurements  of  current-diffusion  within  masses  of  ealt 
water,'  Buckets  and  tuba  of  salt  water  and  various  acid  solutions 
were  used  for  experiments,  the  character  of  the  solutions  and  the 
shapes  of  the  utensils  presenting  conditions  closely  analogous  to  the 
human  body.  To  illustrate  the  faets  thus  verified,  I  have  drawn 
three  diagrams  (Figs,  22,  23,  and  2-±)  in  which  the  behavior  of  a 
current  traversing  narrow  and  wide  conductors  is  shown.  The  lines 
of  flow  are  seen  in  each  instance  to  cross  the  dotted  lines  at  right 
angles.  These  dotted  lines  are  lines  of  equal  potential.  Exactly 
what  equipotential  lines  in  electricity  are  can  be  best  understood 
when  it  is  known  that  they  are  analogous  to  the  edges  of  the  steps 
of  a  staircase  down  which  a  water-current  is  flowing.  In  this  case 
it  is  assumed  that  the  middle  step  is  zero,  or  at  the  level  of  the  earth 
(making  it  analogous  to  a  staircase  with  the  middle  step  at  street- 
level,  and  each  half  of  the  remainder  going  upstairs  and  down  cellar). 

In  the  narrow  conductor  (Fig.  22)  the  equipotential  lines,  or,  in 
illustrative  language,  the  edges  of  these  steps  of  electric  level,  extend 
straight  across  the  conductor,  the  lines  of  flow  being  straight  lines 
from  pole  to  pole.     In  the  wider  conductor  (Fig.  23)  the  lines  of 

*  Journal  of  Ncrvoug  and  Mental  Diieaae,  No.  7,  1880. 

*  Proc  Royal  Society,  vol.  xxiv,  page  1.    See,  also,  a  theoretical  discusMon 
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potential  tend  to  curve  somewhat  about  the  poles;  hence  the  lines 
of  flow  on  either  Btde  of  the  central  one,  which  remains  straight,  curve 
a  little  also,  as  the  potential  lines  muet  be  crossed  at  right  angles. 

When  the  current  is  passed  through  so  large  a  conductor  as  the 
human  body  (Fig.  24),  the  potential  lines  become  arcs  of  small  circles 


Fig.  22. — Dia^ani  abowing  the  Distribution  of  a.  Current  of  20  Volts 
withio  A  Narrow  Ck>nductor.  The  milliamperea  are  equally  diBtributed  in 
the  lines  of  flow  (represented  in  the  cut  by  horizontal  lines).  The  lines 
of  «<)ual  potential  (represented  by  dotted  lines)  are  drawn  1  volt  apart, 
and  have  a  value  indicated  by  the  figures. 

about  each  pole,  the  size  of  the  circles  rapidly  increasing  as  the  linea 
of  flow  proceed  away  from  the  pole.  The  lines  of  flow  traverse  every 
portion  of  the  conductor  as  before,  crossing  the  equipotential  lines  at 
right  angles,  and  diflfer  in  amount  of  current  carried  only  in  inverse 
ratio  to  their  length. 

It  is  necessary  to  add  that  these  diagrams  represent  the  distri- 
bution in  a  homogeneous  conductor,  such  as  a  single  organ,  and  that 


Pig.  23. — Distribution  of  a  Current  of  20  Volts  within  a  Wider  Conductor. 

The  lines  of  flow  on  either  side  of  the  central  one  curve  somewhat, 

aa  do  also  the  most  positive  and  most  negative  potentials. 


slight  alterations  would  be  required  to  make  them  represent  accu- 
rately any  compotiite  conductor  like  the  body.  An  accurate  chart  of 
the  soft  parts,  nevertheless,  would  only  add  waviness  to  the  lines  as 
drawn,  though  bones  and  bony  cavities  would  deflect  them  greatly. 
It  should  also  be  remembered  that  the  diagrams  represent  a  sectioii 
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only,  and  that  the  equipotential  lines  are,  in  reality,  cup-Bhapeil 
planes  through  which  the  lines  of  flow  spread  in  all  directions, 

Cturent-ooncentration. — It  is  the  converse  of  these  facts  of  cur- 
rent-diffusion within  the  body  that  it  is  difficult  or  impossible  to 
bring  a  concentrated  current  to  boar  on  organs  or  growths  that  are 
far  beneath  the  surface,  the  nearest  approach  to  concentration  at  a 
distance  requiring  a  very  heavy  current  at  the  polar  contacts.    Kow, 
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Fig.  24, — Diatiiljution  at  a  Current  ol  '20  Volts  within  tlie  Human 
Body.  The  equipoUntial  lines  or  plBnca  became  segmenta  of  perfect  circ1e», 
and  the  lines  of  flow,  nereeearily  crosaing  the  letter  ut  right  aDgles,  become 
gnatly  curved  and  extend  to  all  pnctB  of  the  body  in  passing  from  pole  to 
pole.  The  number  of  milliainp<>rea  trnversing  the  linos  of  flow  dilT^rB  some- 
what, being  inversely  proportional  to  the  Icugtli  of  tlie  lines. 


the  effects  are  proportional  to  the  concentration  as  well  as  to  the 
strength  of  the  current;  that  is,  10  milliampcres  will  act  with  twice 
the  strength  on  a  surface  of  one  centimeter  that  they  will  on  two  centi- 
meters; hence  the  field  of  application  of  concentrated  currents  is  far 
greater  in  what  is  called  the  polar  regions,  or  in  the  immediate  neigh- 
borhood of  the  poles,  than  in  any  other  portion  of  the  circuit. 

It  will  be  noted  also,  by  a  reference  to  the  cuts,  tliat  in  a  large 
conductor  such  as  the  hody  the  current  will  so  spread  out  after  enter- 
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ing  it  that  it  cannot  be  said  to  traverse  a  nerve  or  other  structure 
beneath  the  pole  in  any  special  direction,  since  it  traverses  it,  in  fact, 
in  every  direction.  These  considerations,  together  with  important 
electrolytic  and  phoretic  actions  at  each  pole,  result  in  making  a 
constant  current  application  practically  an  application  to  an  organ  of 
a  certain  polarity  to  a  variable  surface  and  depth. 

At  the  surface  itself  the  effects  can  be  accurately  gauged  by  a 
combination  of  the  three  elements  of  strength,  duration,  and  concen- 
tration, the  cauterant  effects  to  be  described  later  being  particularly 
dependent  on  the  polar  concentration,  which  is  determined,  in  ap- 
plications to  mucous  surfaces,  by  the  extent  of  the  electrode  left  un- 
covered by  insulation.  With  an  intra-uterine  electrode,  for  instance, 
hating  a  bare  surface  extending  two  inches  back  from  the  point,  20 
milliamp^res  may  not  cauterize  in  three  minutes,  but  may  cauterize 
slightly  in  five.  Fifty  milliamp^res  can  be  used  with  a  bare  electrode 
of  greater  size  in  the  vagina  under  the  same  conditions,  with  about 
the  same  result.  On  the  other  hand,  ^/j  to  1  milliamp^re,  applied  on 
the  point  of  a  fine  needle,  as  in  the  epilation  of  hairs,  will  cauterize 
in  a  few  seconds. 

Polar  Begions. — The  area  beneath  each  electrode,  or  around  it 
if  placed  within  the  body,  where  the  current-lines  are  densest  and 
the  polarity  most  positive  or  negative,  is  called  the  polar  region,  the 
intervening  space  being  interpolar.  Besides  the  results  due  to  the 
usual  concentration  at  the  polar  regions,  certain  chemic  and  vital 
effects  noted  below  appear  in  these  regions  only,  rendering  them  the 
most  effective  situations  for  electric  application.  Yet  a  diminishing 
polarization  extends  deeply  into  the  body  from  a  strong  current,  be- 
ing nil  only  in  the  center,  and  the  lines  of  flow,  though  greatly  dis- 
persed at  this  depth,  extend  completely  through  the  body.  This  in- 
termediate region  is  called  the  interpolar  region  (Fig.  25). 

Within  the  interpolar  region  the  interstitial  and  cellular  irrita- 
tion incidental  to  the  transmission  of  the  current  and  of  the  elec- 
trons that  appear  naked  at  the  poles  is  the  chief  basis  for  therapeutic 
results,  while  in  the  polar  regions  the  chemic  action  of  these  par- 
ticles, as  described  below,  is  supplemented  by  another  set  of  phe- 
nomena due  to  the  behavior  of  nerves  when  under  the  influence  of 
concentrated  current  at  either  pole.  It  is  in  the  immediate  vicinity 
of  the  poles,  therefore,  that  the  most  direct  therapeutic  results  are 
obtained,  and  the  readiness  with  which  electrodes  may  be  brought  in 
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contact  with  diseased  conditions  within  the  pelvis  is  a  most  promis- 
ing fact  for  the  electro-therapeutics  of  gynecology,  although,  even 
in  this  class  of  diseases,  the  interpolar  action  of  the  current  must 
frequently  be  depended  upon. 

It  is  hardly  necessary  to  mention  here  that  no  attention  is  paid 
to  the  direction  of  the  current,  as  such,  by  modern  therapeutists,  who 
look  only  to  the  polarity  of  the  active  electrode.  The  older  terms 
'^ascending"  and  "descending^^  were  incorrect  in  view  of  the  fact  that 


Fig.  25. — Diagram  of  Polar  and  Interpolar  Regions.  The  current  lines 
are  drawn  full  in  the  polar  regions  and  dotted  in  the  interpolar  region. 
The  active  polar  region,  which  is  negative  in  the  cut,  extends  in  all  direc- 
tions around  the  electrode,  but  is  widest  on  the  aspect  nearest  to  the  io- 
dififerent  pole. 

a  current  spreads  in  all  directions  beneath  each  pole;  and  the  reac- 
tions formerly  attributed  to  one  or  the  other  direction  are  now 
known  to  be  due  to  the  polarity.  Even  within  the  interpolar  region 
the  direction  of  the  current  has  no  known  significance  at  present. 

It  should  also  be  understood  that  the  region  of  nerve-polariza- 
tion about  an  active  pole  is  somewhat  larger  than  the  region  of 
chemic  decomposition,  and  that  we  can  readily  include  within  it  any 
nerve  or  nerves  within,  say,  three-fourths  of  an  inch  of  the  electrode, 
when  using  currents  of  20  or  30  milliampi^rcs. 
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The  Interpolar  Begion. — Since  it  follows^  from  the  facts  touched 
upon  in  the  foregoing  paragraphs,  that  the  chemically  destructive 
action  of  a  continuous  current  is  limited  to  the  close  neighborhood 
of  the  electrodes,  and  the  direct  nerve-modifying  action  is  also  lim- 
ited to  a  somewhat  larger  region  in  the  same  situation,  the  natural 
question  arises :  What  can  be  therapeutically  accomplished  when  the 
seat  of  disease  is  necessarily  situated  beyond  the  direct  reach  of  the 
electrode?  An  answer  drawn  from  both  neurologic  and  gynecic  ex- 
perience is  that  much  can  be  accomplished;  and  this  is  doubtless 
due,  in  the  first  place,  to  the  influence  upon  nutrition  of  the  chemic 
interchanges  that  occur  throughout  the  circuit,  in  the  onward  prog- 
ress of  the  electrons  that  appear  free  finally  at  the  poles  (cata- 
phoresis  and  anaphoresis),  to  the  influence  upon  nutrition  of  the  cir- 
culatory changes  that  result  from  vasomotor  stimulation,  and  to  the 
contractions  produced  in  unstriated  muscular  tissue  by  heavy  cur- 
rents, even  at  a  distance. 

These  results  of  quiet  current  transmission  are  governed  in 
magnitude  at  a  given  spot  by  the  density  of  the  current  at  that  sit- 
uation and  by  the  duration  of  the  application.  The  difficulty  of  car- 
rying an  effective  density  to  a  tumor,  extravasation,  or  other  mor- 
bid spot,  situated  at  some  distance  from  the  active  electrode,  is  in- 
dicated by  a  glance  at  Fig.  25,  in  which  the  spread  of  current  is  well 
represented  by  the  direction  and  shading  of  the  lines  shown  in  the 
interpolar  region. 

To  accomplish  much  in  the  more  distant  parts  of  this  region 
considerable  milliamp^re-strength  must  be  employed;  hence  a  deli- 
cate judgment  is  demanded  in  the  selection  of  the  size  of  the  active 
pole  to  avoid  cauterization,  on  the  one  hand,  and  too  great  a  dif- 
fusion, on  the  other. 

ELECTBOLYSIS. 

A  current  from  a  battery  of  cells  is  an  instance  of  chemic  energy 
converted  into  electric  energy.^  The  correlation  of  forces  in  nature 
is  evidenced  by  the  fact  that  this  electric  energy  may  be  reconverted 
into  chemic  energy  when  a  current  is  made  to  traverse  a  watery  so- 
lution of  salts  and  other  binary  compounds,  the  compounds  being 

'Which  is  ultimately  true  also  in  dynamo-produced  currents,  in  which 
the  energy  may  be  traced  back  to  the  chemic  energy  of  the  coal  consumed. 
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decomposed  into  their  ultimate  elements  by  a  process  called  "elec- 
troiysiB." 

All  liquids  that  conduct  electricity,  except  mercury  and  melted 
metals,  are  thus  decomposed  by  its  passage  through  them.  To  get  a 
clearer  idea  of  what  this  means,  however,  we  should  confine  attention 
to  liquids  that  consist  of  water,  or  watery  soSutions,  and  the  state- 
ment remains  the  same:  that,  if  they  conduct  electricity,  they  are  al- 
ways decomposed  by  its  passage  in  exact  proportion  to  the  amount 
and  duration  of  the  direct  current  traversing  them.  Strange  to  say, 
pure  water  will  conduct  only  an  infinitesimal  quantity  of  electricity; 
to  render  it  a  conductor,  it  is  necessary  to  dissolve  at  least  a  minute 
quantity  of  some  electro lyzable  compound  in  it.  That  the  compound 
dissolved  in  it  must  be  an  electrolyte  to  render  the  solution  a  conductor 
is  made  clearly  evident  when  we  attempt  to  pass  a  current  through  a 
solution  of  cane-sugar,  for  instance.  No  current  will  flow.  Sugar 
is  a  nonelectrolyte. 

It  is  evident  from  these  facts  that  the  real  conductor  in  these 
solutions  is  the  dissolved  salts  or  other  electrolytes  it  contains.  The 
theoretical  study  of  this  question  has  been  greatly  advanced  during 
the  past  flfteeu  yearg,  particularly  by  Vau't  Hoil,  of  the  University 
of  Berlin,  and  by  Arrhenius,  a  Swedish  physicist,  resulting  in  entirely 
new  conceptions  of  electrolysis  and  its  correlative  sequences — cata- 
phoresis  and  anaphoresis — «ince  1887.  The  practical  aspects  of  the 
subject  have  been  even  more  comprehensively  developed  in  the  im- 
mense progress  made  in  the  manufacture  of  synthetic  compounds  and 
elect rolytically  separated  chemicals  in  Germany  and  at  Niagara  Falls, 
at  the  latter  place  the  current  from  the  great  power  plant  being  utilized 
for  this  purpose. 

Now,  these  newer  facts  of  electro-chemistry  teach  us  that  when 
a  salt  is  in  solution  in  water  it  is,  in  a  sense,  no  longer  a  salt  as  we 
know  a  salt  in  the  dry  state,  but  an  ionized  solution  of  the  atoms  of 
which  it  is  composed.  That  is :  the  molecules  of  chloride  of  sodium, 
for  instance,  are  practically  dissociated  when  in  solution  in  water, 
the  atoms  of  chlorine  and  sodium,  as  well  as  most  of  the  component 
atoms  of  the  water  molecules  themselves,  being  no  longer  simple 
atoms,  but,  by  reason  of  possessing  an  electric  charge,  freely  moving 
electrons.  The  hydrogen  ions  of  the  water  and  the  sodium  ions  of 
the  chloride  of  sodium  each  possess  positive  charges  by  the  action 
of  the  water,  while  the  o.\ygen  ions  of  the  water  and  the  chlorine 
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ions  of  the  chloride  of  sodium  possess  negative  charges.  A  pan  of 
water  with  a  little  salt  dissolved  in  it  is  therefore  charged  with 
electric  potentiality  in  the  sense  that  each  ion  has  its  peculiar 
charge,  ready  to  do  work.  Such  is  clearly  the  case  also  in  that  com- 
pound of  salts  in  solution,  the  human  body,  with  the  added  fact  that 
in  the  living  condition  the  ions  are  already  at  work  in  the  chemical 
interchanges  that  accompany  life. 

When  the  terminal  electrodes  of  a  battery,  or  other  source  of 
unidirectional  electric  energy,  are  inserted  within  the  pan  of  water, 
or  placed  in  good  contact  with  the  body,  the  transmission  of  the  cur- 
rent immediately  sets  the  ions  in  motion,  the  positively  charged  ions 
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Fig.  26.  —  Diagram  of  Electrolysis.  The  electro-positive  radicle,  or 
cation,  of  each  molecule  is  represented  black,  and  but  loosely  attached,  or 
probably  unattached,  to  the  electro-negative  radicle,  or  anion.  Under  the 
influence  of  the  current  the  cations  are  propelled  to  the  cathode,  where  they 
finally  give  up  their  electric  charges,  becoming  ordinary,  nascent  atoms, 
with  full  powers  to  attack  surrounding  substances.  Under  similar  current 
propulsion  the  anions,  shown  as  light  circles,  are  simultaneously  propelled 
toward  the  anode,  on  reaching  which  they  give  up  their  electric  charges  and 
are  free  to  manifest  their  full  powers  as  atoms. 

being  propelled  toward  the  cathode  and  are  hence  called  cations,  while 
the  negatively  charged  ions  also  seek  their  opposite  pole,  the  anode, 
and  are  hence  called  anions. 

The  cut  (Fig.  26)  illustrates  diagrammatically  this  passage  of 
the  cations  to  the  cathode  and  anions  to  the  anode  during  the  passage 
of  a  weak  current,  the  direction  of  the  electric  current  being  shown 
by  the  arrow.  The  lower  layers  of  molecules  are  shown  in  a  merely 
dissociated  condition,  the  cations  (which  are  always  the  hydrogen 
or  bases  of  the  molecule)  being  shown  as  dark  circles,  while  the  anions 
(the  oxygen  and  acids  of  the  molecules)  are  shown  as  light  circles. 
The  uppermost  layer  shows  the  ions  in  motion  toward  the  poles  (con- 
sidering that  but  a  part  are  in  motion  with  a  weak  current),  the  ions 
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continually  ehangiDg  partners  with  their  oppoaites,  or,  as  Arrhcnius 
shows,  even  unpartnered,  until  the  cations  finally  reach  the  cathode 
and  the  anions  the  anode,  where  they  give  up  their  charges  to  the 
electrode  and  become  plain  nascent  atoms. 

At  the  date  of  the  preceding  edition  of  this  work  we  were  still 
in  ignorance  of  the  reason  why  the  dissociated  ions  did  not  attack 
the  water  or  other  ingredients  of  the  solution  throughout  the  path 
between  the  poles.  That  they  do  not  is  an  absolute  fact,  their  true 
properties  as  atoms  being  only  manifested  when  they  actually  reach 
their  respective  poles.  An  illustration  of  this  inability  of  an  ion  of 
potassium  to  attack  the  oxygen  of  water  is  shown  in  the  electrolysis 
of  potassium  chloride,  where  the  potassiiun  ion  fails  to  attack  the 
water  in  transit  and  only  acta  as  an  actual  atom  wiien  it  reaches  the 
cathode,  when  it  vigorously  attacks  the  oxygen  of  the  water.  The 
explanation  of  this  is  given  by  Arrhenius,  who  has  proved  that  «it 
ion,  being  an  atom  charged  with  electricity,  differs  fundamentally 
from  the  same  atom  or  group  of  atoms  uncharged  with  eleciriciiy,  and 
only  resumes  its  full  properties  after  giving  up  its  charge  at  the  pole.^ 

It  is  evident  from  these  facts  that,  though  the  ions  as  they  are 
impelled  through  the  electrolyte  may  exert  profound  effects  on  the 
metabolic  activities  of  the  tissues  situated  in  the  interpolar  regions, 
yet  the  moat  apparent  physical  effects  are  found  in  what  are  called 
the  polar  regions,  or  the  tissues  in  immediate  contact  with  the  elec- 
trodes, where  the  ions  are  discharged  of  their  electric  charges  and 
appear  as  nascent  atoms,  acting  upon  the  surrounding  tissues  and 
even  the  elecirodes  themselves  in  accordance  with  their  normal 
chemical  affinities.  The  polar  regions  represent  the  greatest  con- 
centration of  the  lines  of  flow  also,  and  the  site  of  the  greatest 
physiologic  effect.  The  polar  effects  are  therefore  peculiar  to  each 
pole  and  are  of  predominant  therapeutic  interest, 

Chemio  Effects  at  Each  Pole. — Though,  as  has  been  said,  the 
electrolysis  extends  throughout  the  electrolyte  and  occurs  in  any 
portion  of  it  in  proportion  to  the  strength  of  the  lines  of  flow  that 
traverse  that  portion,  the  freed  elements  appear  only  at  the  poles,  or 
electrodes.  In  the  body,  constituted  ho  largely  of  water  and  various 
salines  in  solution,  the  anions  that  appear  at  the  positive  pole  arc 
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oxygen,  chlorine,  and  the  acids,  and  the  cations  at  the  negative  pole 
are  hydrogen  and  the  bases.  When  released  in  suflficient  quantity 
the  caustic  effects  are  characteristic  at  each  pole,  and  have  been 
specially  applied  to  therapeutics  by  Tripier  and  Apostoli  under  the 
name  of  "galvano-chemic  cauterization/' 

Since  the  gynecic  applications  of  electricity  consist  frequently 
of  sufficient  milliamp^res  and  concentration  to  produce  these  local 
effects,  their  exact  nature  invites  close  study.  A  careful  naked-eye 
observation  of  the  phenomena  when  a  strong  current  is  flowing  is 
certainly  both  instructive  and  impressive,  as  well  as  decidedly  con- 
ducive to  the  future  welfare  of  the  observer's  patients.  An  experi- 
ment with  fresh  meat  will  give  a  very  good  illustration  of  the  chemic 
part  of  these  phenomena  as  they  occur  within  the  living  body. 

Experiment  1.' — Procure  a  half-pound  of  beef-muscle;  insert  into  it  two 
ordinaiy  steel  needles,  one  connected  with  the  positive  pole  and  the  other 
with  the  negative  pole  of  a  good  battery,  and  pass  through  the  meat  from 
100  to  200  milliampdres  for  two  minutes. 

A  sort  of  hissing  or  frying  noise  will  be  heard.  This  is  seen  to  be  caused 
by  the  rapid  production  and  escape  of  small  bubbles  (of  hydrogen-gas)  from 
the  track  of  the  negative  needle.  The  positive  needle  will  cause  no  appreciable 
production  of  gas,  but  will  immediately  be  found  to  be  so  firmly  fixed  in  the 
tissues  as  to  be  withdrawable  with  difficulty. 

On  cutting  down  alongside  the  negative  needle  it  is  found  to  be  prac- 
tically surrounded  by  a  cavity  containing  liquids  and  bubbles  of  hydrogen-gas. 
The  muscular  tissue  has  been  destroyed  wherever  in  contact  with  the  needle, 
the^edges  of  the  cavity  showing  it  softened,  infiltrated,  and  of  a  darker  color. 
The  needle  remains  as  bright  as  ever. 

The  positive  needle,  if  left  in  place  and  cut  down  upon,  shows  itself 
greatly  rusted  and  corroded,  inclosed  firmly  in  a  grayish  eschar,  colored  darker 
in  places  by  the  dissolved  iron  of  the  needle. 

If  the  positive  needle  be  of  brass,  copper,  nickel,  zinc,  aluminum,  or  any 
of  the  other  baser  metals,  it  is  corroded  with  varying  rapidity,  the  tissues  being 
stained  by  the  particular  metallic  salts  formed  for  some  distance  from  the 
needle.  On  using  a  platinum  needle  for  the  positive  pole,  on  the  contrary,  it  is 
found  to  be  practically  unattackcd  by  the  nascent  oxygen  and  acids.  The  tis- 
sues about  the  needle  show  now  the  uncomplicated  picture  of  a  positive  elec- 
trolysis— viz.:  the  characteristic  hardening  and  searing  of  an  acid  application. 
A  slight  cavity  forms  about  the  needle,  though  not  so  large  as  that  about  the 
negative  needle,  filled  with  bubbles  of  oxygen-gas  which  have  failed  to  unite 
with  the  platinum,  and  the  noncorrodible  positive  needle  is  therefore  not  so 
firmly  fixed  in  the  tissues  as  would  happen  with  a  baser  metal.     This  refrac- 
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toriness  of  platinum  is  shared  in  a  lessened  degree  by  gold  and  carbon,  the 
former  being  corroded  to  a  slight  extent  and  the  latter  roughened  slightly  in 
time  by  mechanical  disintegration.  It  is  evident,  therefore,  that,  whenever  the 
active  pole  of  a  strong,  concentrated  direct  current  is  positive,  it  should  consist 
of  either  platinum,  gold,  or  carbon,  unless  we  wish  to  employ  cataphoric  diffusion 
of  the  material  of  the  electrode. 

The  negative  needle  remains  clean,  whatever  the  metal  of  which  it  is  com- 
posed or  the  strength  of  the  current. 

Reverting  to  the  disintegrated  cavities  in  the  meat,  produced  by  the  nega- 
tive and  positive  poles  of  a  strong  current  (the  positive  pole  having  been  non- 
corrodible),  we  can  easily  prove  that  the  froth  at  the  negative  is  alkaline,  and 
that  at  the  positive  acid,  by  placing  a  drop  of  litmus  solution  upon  each  and 
allowing  the  curi'ent  to  continue  a  few  moments.  The  blue  color  of  the  solu- 
tion is  unchanged  at  the  negative  pole,  but  is  quickly  reddened  at  the  positive. 
By  changing  the  character  of  the  pole  back  and  forth  while  still  in  situ,  several 
such  changes  of  color  can  be  produced.  The  peculiarities  of  the  disintegrating 
action  of  each  pole  are  largely  due  to  the  nascent  alkalies  of  one  and  the 
nascent  acids  of  the  other.  At  the  negative  pole  we  have  the  soft  liquefaction 
and  infiltrated  edges  of  an  alkaline  caustic;  at  the  positive  pole  the  hardened, 
coagulated  eschar  of  an  acid  caustic. 

Extent  of  the  Destruction  at  the  Poles. — As  to  the  extent  of  the 
destruction  produced  by  a  current, — a  question  of  great  interest  in 
the  treatment  of  tumors  and  other  structures  beyond  the  range  of 
vision, — I  have  made  the  rough  estimate  that  200  milliamp^res,  con- 
centrated at  the  half-inch  exposed  end  of  a  negative  needle,  will  de- 
stroy an  area  of  this  length  and  a  quarter  of  an  inch  in  diameter  in 
the  muscular  tissue  of  the  cadaver,  if  passed  through  for  two  min- 
utes. In  a  living  carcinomatous  tumor  of  the  breast  I  have  produced 
a  necrotic  area  about  two  inches  broad  by  one  inch  in  depth  by 
means  of  1000  milliamp^res  of  current  in  ten  minutes. 

The  amount  of  destruction  produced  by  the  same  number  of 
milliamp^res  in  different  tissues  varies  though,  and  it  may  be  said  to 
depend  largely  on  the  aqueous  contents  of  the  tissue,  for  the  cavities 
produced  in  the  experiments  on  meat  were  caused,  to  a  large 
extent,  by  the  destruction  of  water.  Less  decomposition  will  be  at- 
tained by  the  same  current  in  a  fibroma  than  in  a  striated  muscle 
for  this  reason,  and  the  disintegration  depends  more  largely  on  the 
cauterizing  effects  of  the  liberated  chemicals,  though  necrosis  does 
not  occur  at  this  pole  even  with  this  current-strength  if  the  electrode 
be  of  gold  freely  supplied  with  a  coating  of  mercury  for  the  oxygen 
and  chlorine  to  attack. 
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PHOBESIS. 

In  the  exposition  of  electrolysis  just  given  it  will  be  seen  that 
an  essential  feature  of  this  process  is  the  passage  of  the  charged 
atoms,  or  ions,  of  the  watery  solution  toward  each  pole,  or  elec- 
trode, the  cations  seeking  the  cathode  and  the  anions  the  anode. 
This  movement  of  electrons  (or  ions)  is  known  as  phoresis,  the  par- 
ticular movements  of  the  cations  being  called  cataphoresis  and  that 
of  the  anions  anaphoresis.  These  phenomena  are  therefore  always 
present  in  electrolysis,  the  particular  ions  appearing  at  the  poles  in  a 
given  case  depending  entirely  on  the  substances  held  in  solution  in 
the  compound  traversed  by  the  current,  provided  the  poles,  or  elec- 
trodes, are  incapable  of  being  attacked  by  the  ions  after  giving  up 
their  charges.  Should  the  electrodes  be  composed  of  other  substances 
than  platinum,  carbon,  or  gold,  the  electrodes  themselves  will  be  at- 
tacked by  the  nascent  atoms  after  their  electric  charges  have  been 
given  up,  as  has  been  explained.  The  result  of  this  is  the  addition 
of  other  and  newer  substances  to  the  electrolyte,  introducing  new  prob- 
lems into  the  case,  with  consequences  that  will  depend  on  the  nature 
of  the  added  chemicals,  or  whether,  in  other  words,  the  cathode  or 
the  anode  is  attacked.  Since  we  can  diffuse  medicinal  substances 
in  this  way  in  a  variety  and  to  an  extent  not  yet  fully  comprehended 
by  the  medical  profession,  it  has  become  necessary  to  distinguish 
clearly  between  what  is  usually  referred  to  as  electrolysis,  on  the  one 
hand,  and  the  phoretic  actions,  on  the  other. 

Electrolysis,  as  a  medical  term,  should  therefore  be  restricted  to 
the  electro-chemic  decomposition  of  tissues  or  fluids  when  both  poles, 
but  more  particularly  the  anode,  are  of  unattackable  material.  In 
other  words,  the  clinical  term  electrolysis  means  the  destruction  of  a 
part  or  the  whole  of  a  tissue  by  a  constant  current  without  the  ad- 
dition  of  extraneous  substances  from  the  electrodes  or  otherwise. 

By  the  same  reasoning,  the  medical  terms  cataphoresis  and 
anaphoresis  are  practically  restricted  to  the  diffu^sion  from  without  of 
remedial  or  sterilizing  substances  as  cations  or  anions. 

It  should  be  remembered,  of  course,  that  any  transmission  of 
the  constant  current  through  the  body  in  the  most  ordinary  applica- 
tions involves  the  physico-chemic  phenomena  of  electrolysis  and 
phoresis  within  the  tissues,  but  since  these  applications  are  purposely 
not  made  sufficiently  concentrated  or  strong  to  destroy  tissue,  acting 
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generally  as  a  mere  stimulant,  they  are  not  referred  to  as  electrolytic 
applications,  but  as  applications  of  such  and  such  a  definite  milli- 
amperage,  polarity,  and  duration  of  the  constant  current,  the  neces- 
sary precautions  to  avoid  electrolytic  destruction  at  the  electrode 
contacts  being  either  expressed  or  understood. 

Cataphoresis. — Any  substance  to  be  diffused  within  the  tissues 
by  cataphoresis  must  be  such  that,  when  it  forms  a  chemic  com- 
pound, becomes  the  electro-positive  radical  of  the  compound.  These 
substances  are  usually  termed  bases,  and  commonly  represent  most 
metals,  except  when  the  metal  is  united  with  another  metal  which 
is  more  electro-positive,  in  which  case  it  becomes  the  electro-negative 
ion,  or  the  anion,  when  it  will  seek  the  anode  by  anaphoresis.  An 
example  of  the  latter  condition  is  iodine,  which,  being  more  electro- 
negative than  the  sodium  and  potassium  of  the  tissues,  is  best  dif- 
fused by  anaphoresis  from  the  cathode. 

In  studying  the  electro-chemic  process  by  which  substances  are 
diffused  into  the  tissues  cataphorically  we  may  take  the  example  of 
copper  transmitted  through  the  moist,  coagulated  albumin  of  the 
egg.  On  inserting  two  copper  wires  into  a  freshly  boiled  egg  and  turn- 
ing on  a  strong  current  the  following  phenomena  take  place.  The 
saline  constituents  of  the  egg  are  already  in  an  ionized  condition 
because  dissolved  in  water,  and  both  kinds  of  ions  are  at  once  pro- 
pelled toward  the  poles  to  which  their  electric  charges  give  them 
an  affinity.  The  hydrogen  of  the  water,  the  potassium,  sodium, 
and  other  bases,  approach  the  negative  wire ;  while  the  oxygen  of  the 
water  and  of  the  inorganic  and  organic  salts,  with  chlorine,  phos- 
phorus, etc.,  approach  the  positive  wire. 

When  the  oxygen,  chlorine,  and  other  anions  roach  the  positive 
wire  they  give  up  their  electric  charges,  become  nascent  atoms,  at- 
tack the  copper,  and  form  oxychlorides  of  this  metal,  thus  produc- 
ing the  greenish-blue  discoloration  about  the  pole.  As  the  current 
continues  this  discoloration  will  increase  and  extend  away  from  the 
pole. 

Now,  what  has  happened  to  the  copper,  expressed  in  the  most 
recent  electro-chemic  language,  is  that  the  affinity  between  the  nas- 
cent oxygen  and  chlorine  which  caused  it  to  unite  with  them  has 
made  it  soluble,  or  ioriized  it  (since,  as  already  stated,  all  metallic 
salts  are  ionized  when  in  solution),  thus  permitting  the  now  ionized 
atoms  of  copper  to  be  propelled  through  the  tissues  toward  the 
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cathode.  It  is  not  necessary  to  assume  that  a  single  anion  of  the 
oxygen  and  chlorine  goes  back  with  the  copper  toward  the  cathode 
over  the  path  already  traversed  by  it  in  the  opposite  direction. 
What  happens  is  a  continual  change  of  partners  between  the  copper 
cations  and  the  oxygen  anions  in  their  equal  progress  toward  opposite 
poles.  As  the  copper  cations  proceed  they  give  their  characteristic 
color  to  the  tissues  with  which  they  unite,  and,  though  they  are  in- 
capable of  acting  as  fully  endowed  atoms  of  copper,  they  do  act  in 
the  chemic  manner  peculiar  to  the  particular  salt  or  salts  of  copper 
that  are  formed  from  time  to  time. 

Besides  the  phenomena  of  cataphoresis  exhibited  in  the  passage 
of  cations  toward  the  cathode,  there  is  another,  purely  physical  phe- 
nomenon involved  in  cataphoresis  apart  from  the  chemic  phenomena 
described.  This  is  electric  osmosis,  by  virtue  of  which  water  mole- 
cules as  a  whole  pass  in  the  same  direction  as  the  cations  through  an 
electrolyte.  This  may  be  demonstrated  in  physical  apparatus  by  in- 
serting two  electrodes,  each  of  a  powerful  current,  into  two  porous 
cups  that  have  been  filled  to  the  same  height  with  water^  and  placed 
in  a  pan  of  water  of  the  same  depth.  After  the  current  has  passed 
for  a  time  it  will  be  noticed  that  the  level  of  the  water  in  the  tube 
in  which  the  positive  pole  has  been  placed  is  lower,  while  that  in  the 
negative  tube  is  distinctly  higher,  showing  an  actual  transfer  of  the 
liquid. 

The  same  action  is  easily  demonstrated  in  the  living  subject  dur- 
ing the  course  of  vaginal  application,  such  as  will  be  described  later, 
if  the  cotton  covering  of  the  vaginal  electrode  is  not  abundantly  sat- 
urated with  water  before  insertion.  If  it  is  made  positive  under 
such  circumstances  and  50  milliamperes  turned  on,  it  is  extremely 
probable  that  the  current  will  shortly  decrease  on  account  of  actual 
drying  of  the  layer  of  cotton  in  immediate  contact  with  the  metal, 
rendering  the  resistance  greater  in  that  situation.  I  have  seen  it 
decrease  to  30  or  20  milliamperes  in  a  few  minutes,  the  moisture  hav- 
ing been  passed  onward  into  the  tissues.  If  now,  before  actual  dry- 
ing of  the  cotton  has  occurred,  the  current  be  turned  off,  the  com- 
mutator changed  to  make  the  internal  electrode  negative,  and  the 
current  again  turned  on,  the  ease  with  which  the  battery  will  supply 
50  milliamperes  will  be  in  striking  contrast  to  the  difficulty  when  the 


^  Ordinary  water  contains  enough  impurities  to  make  it  a  conductor. 
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active  electrode  was  positive.  In  a  few  moments  the  returning 
moisture  of  the  cotton  will  admonish  us  to  turn  the  controller  back, 
or  more  current  will  pass  through  than  was  desired.  The  desiccating 
effect  of  the  positive  pole  is  so  great  that  when  concentrated,  as  in 
puncture  with  a  fine  needle,  it  is  often  difficult  to  get  sufficient  cur- 
rent without  increasing  the  electromotive  force,  while  no  such  trou- 
ble occurs  if  the  puncture  is  negative. 

This  desiccating  action  of  the  positive  pole  renders  it  of  value 
in  lessening  congestion  and  checking  hemorrhage,  while  the  con- 
gesting effect  of  the  negative  pole  renders  assistance  in  impaired 
nutrition,  in  dilating  orifices  and  canals,  and  in  promoting  flow  or 
drainage. 

It  has  been  seen  that  the  metal  of  which  the  positive  pole  is 
composed  is  a  matter  of  importance,  since,  if  not  platinum  or 
carbon,  it  is  attacked  by  the  nascent  anions  released  in  contact  with 
it,  particularly  oxygen  and  chlorine.  Iron,  lead,  zinc,  brass,  and 
copper  are  easily  and  deeply  corroded  in  this  way;  tin,  silver,  and 
aluminum  less  readily,  yet  distinctly,  acted  upon;  and  even  gold  is 
roughened  and  its  alloys  oxidized  after  a  time.  Carbon  resists  any 
direct  action  apparently,  yet  a  carbon  electrode  in  continual  use  as  a 
positive  pole  soon  becomes  roughened,  apparently  by  a  detachment  of 
the  looser  particles  on  its  surface,  but  possibly  by  the  direct  action 
of  the  oxygen.  Platinum  alone,  and  its  more  rigid  alloy  with  iridium, 
seems  to  be  the  only  metal  absolutely  proof  against  the  intense  chemic 
activities  concentrated  at  the  positive  pole  of  a  strong  current. 

Platinum  and  carbon  anodes  therefore  enable  us  to  produce, 
when  the  current  is  strong  and  concentrated,  a  caustic  action  due  to 
nascent  oxygen  and  chlorine  alone,  while  the  baser  metallic  anodes 
add  the  effect  due  to  caustic  salts  of  the  metal  employed,  and  their 
use  also  involves  a  cataphoric  transmission  of  the  metal  into  the  body 
if  no  electrode  covering  is  used.  With  or  without  an  electrode  cov- 
ering, and  whether  concentated  or  dispersed  by  varied  sizes  of  elec- 
trodes, an  amount  of  metal  is  always  dissolved  from  the  anode,  or 
positive  pole,  of  a  base  metal  in  exact  proportion  to  the  millicou- 
lombs  used. 

Besides  the  depleting  and  congesting  actions  of  the  two  poles 
already  alluded  to,  it  will  be  seen,  therefore,  that  important  use  may 
be  made  of  metallic  cataphoresis,  if  desired,  by  using  the  metal  as  an 
uncovered   anode.     This   subject   has   been   elaborated   by    Gautier, 
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Morton,  Goelet,  and  Cleaves,  and,  in  addition  to  the  following  de- 
scription of  the  modus  operandi^  its  application  in  special  classes  of 
cases  will  be  dwelt  upon  in  the  chapters  devoted  to  special  thera- 
peutics, particularly  in  the  description  of  the  author^s  new  method 
for  the  treatment  of  cancer. 

Mercuric  Cataphoresis. — The  cataphoric  administration  of  mer- 
cury, which,  so  far  as  the  author  is  aware,  is  original  with  him,  is 
accomplished  by  amalgamating  gold  electrodes  with  this  metal  (i.e., 
causing  the  mercury  to  adhere  to  the  electrode  surface  by  first  dip- 
ping the  latter  into  weak  acid  and  then  into  mercury).  When  em- 
ployed as  a  positive  pole,  the  mercury  disappears  from  the  gold  by 
becoming  ionized,  as  described  above,  and  is  diffused  in  a  radiating 
manner  from  the  gold  electrode  toward  the  opposite  pole,  along  the 
lines  of  current-flow,  producing  a  dark-lead-colored  stain  in  the  tis- 
sues. If  the  current  be  strong  and  its  duration  sufficient,  the  gold 
will  be  finally  bared  of  the  mercury  (and  also  of  its  alloys  if  used  for 
the  first  time).  Before  each  subsequent  application  the  mercury 
should  be  renewed,  though  a  second  application  of  acid  may  not  be 
necessary. 

The  immense  value  of  a  process  tliat  enables  us  to  diffuse  mer- 
cury in  atomic  proportions  directly  into  a  diseased  tissue  is  evident 
when  we  recall  the  well-known  qualities  of  the  metal  when  admin- 
istered by  the  mouth,  and  realize  that  we  have  the  additional  ad- 
vantage in  this  process  of  dealing  with  nascent  salts  of  the  metal, — a 
condition  of  chemic  compounds  in  which  their  strongest  qualities  are 
evinced. 

It  is  my  belief,  supported  by  facts  detailed  elsewhere,  that  this 
method  will  be  of  immense  value  in  adding  to  the  sorbefacient  and 
alterative  actions  of  electricity  in  chronic  inflammatory  conditions 
and  their  sequels,  and,  more  important  still,  that  in  the  massive  in- 
filtration of  neoplasms,  even  of  cancerous  character,  by  the  oxy- 
chlorides  of  lethal  metals,  we  have  the  best  method  extant  of  destroy- 
ing the  essential  principle  on  which  their  malignancy  depends  (see 
page  205). 

An  incidental  advantage  in  employing  mercuric  cataphoresis  in- 
stead of  simple  positive  galvano-chemic  cauterization  in  many  intra- 
uterine applications  is  that  the  effect  is  less  caustic,  while  probably  of 
greater  benefit,  for  the  nascent  oxygen  and  chlorine  expend  their 
energy  on  the  mercury  instead  of  on  the  surrounding  flesh. 
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Anaplioresis. — Anaphoreeie  is,  of  course,  the  diffusion  within 
the  lindy  of  substances  that  become  anions  when  Ionized  by  solution 
in  water.  But  little  study  has  lieen  made  of  this  department  of 
phoresis  by  physicians,  and  it  may  be  said  that  electro-chemists,  in- 
deed, need  to  determine  the  practical  phoretic  direction  of  many  sub- 
stances which  are  yet  undetermined.  The  only  substance  of  practical 
importance  to  the  physician  which  has  been  [Msitivcly  determined  to  be 
anaphoretic.  so  far  as  known  at  present  to  the  writer,  is  iodine,  which 
should  always  be  diffused  from  the  negative  pole,  preferably  In  solu- 
tion with  iodide  of  sodium  or  potassium. 

Oeneral  Hedicamental  Fhoreus. — The  possibilities  of  the  pho- 
retic method  of  administering  remedial  agents  are  very  great  and 
but  slightly  realized  at  present  by  tlie  profession.  Its  chief  value,  of 
course,  is  either  when  we  wish  to  administer  the  remedy  to  a  certain 
locality  accessible  to,  or  in  the  near  neighborhood  of,  an  electrode, 
without  diffusing  it  throughout  the  system,  or  when  we  wish  to  over- 
whelm a  certain  locality  wilh  the  remedy  in  its  nascent  condition. 

All  active  principles  of  medicines  are  capable  of  being  so  admin- 
istered, the  ammint  transmitted  into  the  body  being  directly  gov- 
erned by  the  millieoulombs  of  current  (see  page  322),  but  it  is  im- 
portant to  carefully  select  the  pole  on  which  to  place  the  remedy  in 
accordance  with  its  chemic  nature.  This  is  readily  determined  of 
those  substances  whose  constitution  we  know,  remembering  that 
there  is  a  double  action  going  on:  (1)  a  simple  electric  osmosis, 
always  from  the  positive  pole,  by  which  the  water  in  which  the  salts 
are  dissolved  is  transmitted  inward  toward  the  negative  pole;  and 
(2)  an  electrolytic  double  current,  in  which  the  moteculea  of  the  com- 
pounds are  broken  up  into  their  constituent  atoms,  the  oxygen  and 
acids  going  from  the  negative  to  the  positive,  and  hydrogen,  alkalies, 
and  the  bases  going  from  the  positive  to  the  negative.  This,  of 
course,  means  that  such  substances  as  hydrochlorate  of  cocaine  and 
the  salts  of  other  alkaloids  should  be  placed  on  the  positive  pole,  the 
active  base  being  driven  inward  toward  the  negative  pole  and  the  use- 
less hydrochloric  acid  adhering  to  the  positive  electrode.  Conversely, 
if  we  wish  to  administer  the  arsenic  in  arsenite  of  potassium  or  the 
iodine  in  an  iodide  we  recall  that  the  arsenic  and  iodine  arc  the  active 
agents,  and  that,  being  the  anions  of  the  compound,  they  are  propelled 
from  the  negative  pole  to  the  positive  one;  the  solution  should  there- 
fore be  placed  at  the  negative  pole. 
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Phoretio  Speed  of  Ions. — Kohlrausch  discovered  that  each  atom 
has  its  own  rate  of  motion  in  a  given  liquid,  independently  of  what  it 
may  happen  to  have  been  combined  with,  hydrogen  atoms  traveling 
faster  than  any  other  atoms.  Lodge^  gives  the  subjoined  table  of  the 
speed  of  atoms  of  the  substances  mentioned  when  urged  by  a  potential 
of  1  volt  per  lineal  centimeter  of  electrolyte.  The  speed  of  some  chem- 
ical substances  of  interest  in  this  connection  is  unfortunately  not  in- 
cluded. 

Table  of  Phoretio  Speed  of  Ions  at  One  Volt  per 

Centimeter. 

Hydrogen   1.080  centimeters  per  hour. 

Sodium    0.926  centimeter  per  hour. 

Iodine    0.216 

Carbon    0.213 

Potassium    0.205  "  " 

Silver   0.166 

Lithium    0.094 

Temperature  Effects.  —  The  electro-chcmic  actions  involved  in 
electrolysis  and  phoresis  in  the  human  tissues  when  a  constant  cur- 
rent is  passed  through  them  necessarily  involve  a  rise  of  temperature 
in  the  polar  regions,  where  the  ions  give  up  their  electric  charges 
and  exert  chemical  action.  This  rise  of  temperature  may  be  due  to 
the  chemic  action  alone,  when  it  is  not  considerable  even  with  heavy 
currents,  but  is  mainly  due  to  the  transformation  of  electric  force  into 
heat  as  a  result  of  encountering  resistance,  when  heavy  currents  are 
concentrated  at  small  electrode  contacts,  as  when  over  250  milliamperes 
is  concentrated  at  one  small  active  pole  in  the  destruction  of  cancer- 
ous growths  within  cavities  by  zinc-mercury  cataphoresis.  When 
over  250  milliamperes  is  so  employed  the  increased  heat  at  the  site 
of  application  becomes  so  great  in  a  few  minutes  as  to  necessitate 
a  cooling  stream  of  water  every  five  or  ten  minutes,  in  order  that 
the  cataphoresis  may  not  be  arrested  and  turned  into  a  mere  heat 
action  by  excessive  drying  of  the  tissues. 

In  ordinary  work  with  smaller  current  strengths  this  rise  of  tem- 
perature is  too  slight  to  be  detected. 


*  "Modem  Views  of  Electricity/*  Lodge,  p.  87. 
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GENERAL  PHYSlOLOUiC   ACTION   OF  0OIIJ3TANT   CVRltBMTS. 

Functional   Stimulation   and   Sedation   due   to   Polarization. — 

(a)  Indirect  Slimulalion  and  Sedation  Through  the  Medium  of  NKrve~ 
trunks. — In  addition  to  electrolysia  and  phoresis,  which  are  etfcota 
practically  obtainable  only  from  direct  or  constant  currents  of  ap- 
preciable m ill iamp^ rage,  there  reniaina  to  be  considered  another 
mode  by  which  electricity  may  act  upon  the  body,  which  may  be 
called  "functional  stimulation,"  or  "sedation"  as  a  result  of  tissue 
polarization. 

In  its  indirect  form,  or  the  stimulation  of  organs  through  their 
afferent  nerve-trunks,  this  mode  of  action  has  been  the  one  most  gen- 
erally recognized  in  elect  rn-thurapeutics,  many  neurologists  practi- 
cally regarding  it  as  the  only  action,  though  in  real  importance  it  is 
often  overshadowed  by  electrolysis  and  cataphoresis.  Closely  con- 
nected with  current  volume  and  concentration,  and,  hence,  peculiarly 
displayed  by  constant  Currents,  it  is,  by  virtue  of  ita  appearance  at 
the  instant  of  variation  in  slight  currents  of  higher  voitage,  the  only 
appreciable  mode  of  action  of  magnetic  induction  and  static  currents. 

When  the  special  functions  are  indirectly  stimulated  through 
Ihe  nerves,  both  motor  and  sensory,  the  response,  even  with  direct 
currents,  is  limited  mainly  to  the  moment  at  which  the  variation 
occurs  in  the  electric  condition  of  the  nerve.  The  functional  stimu- 
lation thus  produced  occurs  at  increase  or  decrease  of  current  at 
either  pole,  the  response  being  proportional  to  the  amount  of  varia- 
tion and  to  its  suddenness;  in  other  words,  an  increased  speed  of 
variation  will  compensate  for  less  current,  and  rice  versa.  For  speed 
of  variation  we  may  substitute  height  of  pressure  (which  has  been 
defined  by  some  as  synonymous  with  velocity),  for  it  is  aleo  true  that, 
the  greater  the  pressure,  the  less  the  milliamperage  required  to 
stimulate,  An  illustration  of  this  may  be  found  in  the  fact  that  the 
static  induced  current  with  several  thousands  of  volts'  pressure  and 
less  than  the  thousandth  part  of  a  milliamp^re  of  volume  will  con- 
tract ft  superficial  muscle  better  than  an  insufficient  dose  of  a  direct 
current,  even  though  it  be  several  milliamp^res.  Though  with  weak 
currents  nerve-stimulation  is  thus  limited  to  the  moment  of  vary- 
ing, closing,  or  opening  of  the  circuit,  with  strong  currents  the  stimu- 
lation or  sedation  continues  throughout  the  duration  of  the  applica- 
tion, producing  a  continuous  contraction  or  sensation.     All  current 
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Tariations  are  stimulant,  though  the  constant  current  is  sedative  at 
the  positive  pole,  and  very  rapidly  successive  induced  currents  of 
high  voltage  and  minute  amperage  will  act  as  an  analgesic. 

This  excitation  of  function  is  supposed  to  be  due  to  the  sudden 
polarization  or  depolarization  of  the  nervous  molecules  traversed  by 
the  current.  It  is  always  greatest  when  the  nerve  is  under  a  con- 
centrating electrode,  and  the  action  at  each  pole  of  the  constant 
current  differs  in  relative  vigor,  due  to  the  fact  that  a  condition  of 
stimulation  occurs  at  the  negative  pole,  or  cathode,  called  "catelec- 
trotonus,"  and  one  of  sedation  at  the  positive  pole,  or  anode,  called 
"anelectrotonus.^*  These  differences  are  of  great  value  in  pelvic  ap- 
plications and  also  give  rise  to  the  formulas  of  motor  response  so  im- 
portant in  neurologic  diagnosis. 

CaieUctrotonus. — If  a  nerve  be  subjected  for  a  few  moments  to 
the  action  of  the  negative  pole  of  a  constant  current  placed  in  its  im- 
mediate neighborhood,  it  has  been  demonstrated  that  its  excitability 
to  all  stimuli  is  distinctly  increased.  This  has  not  been  adequately 
explained,  but  it  is  possible  that  the  influx  of  fluids  into  the  nerve 
due  to  cataphoric  action  is  the  chief  cause. 

Aneledrotonus, — A  nerve  similarly  placed  with  respect  to  the 
positive  pole  has  its  irritability  decreased.  The  desiccating  effect  of 
this  pole  would  seem  to  explain  this  also.^ 

(b)  Direct  Organic  Stimulation  and  Sedation, — The  stimulating 
and  sedative  effects  of  the  constant  current  are  by  no  means  confined 
to  the  intermediate  agency  of  the  nerves.  Muscular  tissue  of  both 
the  voluntary  and  involuntary  kind  itself  responds  to  milliamp^re 
currents,  and,  though  the  demonstration  of  direct  cellular  stimula- 
tion is  not  so  easy  in  other  organs  of  the  body,  it  is  extremely  proba  - 
ble  that  glandular  and  secretory  organs  and  the  general  tissues  of 
the  body  have  a  response  to  the  continuous  current  independently  of 
their  innervating  and  trophic  nerves,  similar  in  kind  to  the  skin  re- 
sponses (blanching  and  reddening)  that  are  so  readily  observed  by  the 
eye.     It  is,  particularly,  this  general  tissue-stimulation  that  renders 

*The  chief  factors  in  the  normal  formula  of  motor  nerve  responses  are 
the  facts  that  the  first  response  with  a  weak  current  appears  at  the  produc- 
tion of  catelectrotonus,  or  cathodic  closure  (closure  of  circuit  with  negative 
pole  over  nerve),  and  the  next,  with  an  increasing  current  strenn^h,  at  the 
return  of  a  relatively  cathodic  condition  (equal  to  disappearance  of  anelectro- 
tonus)  at  anodic  opening;  hence  the  formula:  K.  CI.  C."",  O.  C/",  A.  CI.  C",  K. 
0.  C 
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constant  current  applications  of  greater  value  in  gynecology  than  if 
they  depended  on  muscular  and  nerve  effects  only,  for  we  thus  in- 
fluence tlie  muitiform  processes  of  tissue-metabolism,  lymphatic  ac- 
tivity, and  nutritive  repair,  that  are  so  important  in  correcting  the 
conditions  that  are  found  in  the  pelvis  after  many  acuto  or  chronic 
inflammatory  proceapcs. 

Bactericidal  Action  of  Electricity. — Thp  influence  of  the  con- 
stant current  on  the  vitality  of  microbes  has  been  investigated  by 
Scliiel,  Cohn,  and  Mendelssohn,  and  more  recently  and  thoroughly 
by  Apostoli  and  Laguerriere.'  The  latter  observers  made  a  moat 
thorough  study  of  the  subject  during  a  series  of  fifty-two  experiments 


Hg.  27. — ApparatuB  Kiiipl'iyrd  by  Apostoli  for  Testing  the 
liautericidal  Action  of  Electricity. 

on  the  microbes  of  nnthrax,  pus,  and  various  nonpathogenic  varieties, 
in  which  140  guinea-pigs,  43  rabbits,  and  2  dogs  were  killed. 

The  apparatus  found  best  adapted  to  the  determination  of  the 
action  of  each  pole  is  shown  in  Fig.  27,  by  the  use  of  which  it  was 
possible  not  only  to  isolate  the  action  of  each  pole  in  its  tube,  but 
also  to  test  the  interpolar  effect  adjacent  to  each  pole.  As  was  to  be 
expected,  the  passage  of  strong  currents  from  the  surface  of  small 
platinum  spirals  through  the  peptonized  broth  used  caused  a  decided 
rise  of  temperature,  particularly  at  the  positive  pole.  In  some  of  the 
experiments  this  thermal  influence  was  eliminated  by  placing  the 
apparatus  on  ice.    In  others  the  chemicals  liberated  at  each  pole  were 

'"De  rinflucnce  dii  Coiirnnt  ContJnu  but  Ics  MicTobcs,"  Par  MM. 
Apostoli  et  Lagufrrif'rc    Ileptinl,  Piins,  IS'.ll. 
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eliminated^  either  by  the  use  of  an  absorbent,  such  as  magnesium  or 
lead,  at  the  positive  pole,  or  by  being  covered  with  a  vegetable  muci- 
laginous material  called  gelosin.  The  results  showed  a  distinct  atten- 
uation or  destruction  of  the  microbes  when  currents  of  more  than  50 
milliamperes  were  used  for  five  minutes.  Beneath  that  dosage  the 
action  of  the  positive  pole  actually  increased  the  virulence  of  the 
microbes,  doubtless  by  reason  of  the  addition  of  free- oxygen  to  the 
media  and  a  moderate  increase  of  temperature.  It  was  further 
proven  that  neither  the  negative  pole  nor  the  transmitted  current 
through  the  interpolar  region  exerted  any  influence  on  the  vigor  of 
cultures,  and  that  the  action  of  the  positive  pole  was  entirely  de- 
pendent on  the  nascent  cheraic  products  and  the  heat  that  were 
developed. 

These  carefully  conducted  experimciits  must  certainly  discour- 
age the  use  of  constant  current  applications  as  germicides,  per  se, 
within  the  body-cavitios,^  since  current-strengths  entirely  sufficient 
to  cure  certain  postinfective  cases  do  not  develop  that  quality;  but 
in  this  disappointment  we  only  follow  the  experience  of  antiseptic 
therapeutics  as  a  whole  in  these  cases.  They  prove,  nevertheless,  that, 
where  currents  exceeding  50  milliamperes,  concentrated,  are  called  for 
in  their  curative  capacity,  we  may  also  anticipate  a  direct  micro- 
bicidal action  accompanying  them.  It  need  not  be  said  that  this  is 
a  great  comfort  in  electro-surgery,  and  that  in  the  amperages  used  in 
cancer,  for  instance  (from  400  to  1000  milliamperes),  we  also  employ 
a  most  efficient  and  thorough  antiseptic  application.  For  antiseptic 
action  in  currents  under  50  milliamperes  we  must  rely  upon  antiseptic 
cataphoresis,  in  which  it  is  possible  that  minute  currents  may  be  made 
efficient  by  surrounding  the  active  polo  with  a  cotton  covering  holding 
antiseptic  solutions,  or  by  using  an  amalgamated  anode. 

The  Alterative  Action  of  Electricity. — Whatever  conclusions  are 
arrived  at  relative  to  the  bactericidal  action  of  electricity,  it  should 
not  be  forgotten  that  the  euro  of  the  latter  stages  of  affections  of  bac- 
terial origin  necessitates  an  alteration  of  abnormal  nutritive  processes 
which  have  resulted  from  the  bacterio-phagocytic  contest.  Nature 
must  be  stimulated  and  assisted  in  the  removal  of  this  proliferated 


*  Except  in  connection  with  mercuric  or  other  antiseptic  cataphoresis, 
which  acts  freely  and  immediately,  one  application  suflicing  to  asepticize  the 
worst  ulcer. 
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material ;  lieuce  the  administration  of  electricity  for  quickening  cellu- 
lar metabolism  should  be  arranged  for  in  such  cases.  The  negative 
pole  of  the  constant  current  is  indicated  for  this  purpose  in  gyne- 
cology, whiie  the  various  static  and  high  frequuiicy  modalities  are 
also  useful  in  general  conditions. 

Indications  for  Clioioe  of  Poles. — The  determination  of  which 
constant  current  pole  to  use  in  gynecic  practice  will  be  specially  con- 
sidered in  connection  with  each  aHection,  but  it  is  rare  tliat  the 
result  of  experience  contravenes  certain  guiding  principles  derived 
from  the  facts  contained  in  the  foregoing  paragraphs.  From  them 
it  is  apparent  that  the  reasons  governing  choice  are  chemic,  phoretic, 
and  elcctrotonic.  The  positive  pole  is  therefore  microbicidal,  capable 
of  diffusing  medicaments,  drying,  depleting,  hemostatic,  and  sedative. 
The  negative  pole  is  congesting  and  therefore  a  quickener  of  absorp- 
tion, increases  moisture  and  drainage,  dilates  canals,  produces  most 
destruction  in  electrolytic  concentration,  and  is  most  stimulant. 

Interrupted  Direct  Cunenta  in  Oyneoologfy. — Interruptions  of 
the  direct,  or  constant,  current,  either  rapidly  or  slowly  produced,  are 
rarely,  if  ever,  used  in  direct  pelvic  applications,  for  the  reason  that 
they  are  far  more  productive  of  pain  and  shock  than  induction  cur- 
rents and  are  in  no  wise  more  effective  than  the  latter.'  The  avoid- 
ance of  sudden  current  variation,  indeed,  is  a  most  important  detail 
in  the  majority  of  applications  of  this  sort,  and  it  is  for  this  reason 
that  the  author  has  advised  the  gradually  increasing  and  decreasing 
method  in  lluji  work. 

Differences  Between  the  Currents  TTsed  in  Kedicine. — What  has 
been  consilient  in  the  preceding  pages  aa  the  constant,  or  direct, 
current  is  the  medical  designation  ot  the  simple,  unidirectional 
current  of  electric  energy,  which  would  require  no  special  designa- 
tion were  it  not  that  we  use  other  forms  of  electric  currents  in  medi- 
cine that  differ  greatly  in  qualities  and  efTects.  The  constant,  induc- 
tion, and  static  currents  are  widely  different  remedies  in  practice, 
though  they  are  all  electric  currents  and  convertible  into  each  other 
by  varying  the  mode  of  construction  or  operation  of  the  generators 
that  produce  them;  that  is,  it  is  possible  to  do  so,  though  usually 
inconvenient.  The  Edison  current-dynamo  is,  however,  practically 
an  induction  machine  so  constructed  as  to  give  a  constant  current. 


i  to  the  neurologic  applicatio 
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The  real  differences  in  these  currents  depend  on  the  proportions 
of  pressure  and  volume  possessed,  and  whether  they  are  direct  or 
alternating,  continuously  flowing  or  a  discontinuous  series  of  induc- 
tions. Constant  currents  used  in  medicine  have  a  pressure  varying 
from  a  few  volts  when  a  few  cells  are  used  to  100  or  110  volts  or  more, 
and  a  volume  varying  from  1  to  500  milliamperes  or  more,  and  are 
direct  and  continuous  unless  specially  interrupted.  Magnetic  induc- 
tion and  sinusoidal  currents  are  said  to  have  a  pressure  of  about  100 
to  300  volts,  according  to  the  coil  and  core  used,  and  a  volume  of  a 
small  fraction  of  a  milliamp^re  (probably  from  ^/^o  to  ^/looo  milliam- 
pere).  They  are  discontinuous  and  usually  alternating,  and  each 
current-throb  is  of  extremely  short  duration.  Static  and  high-fre- 
quency currents  have  a  pressure  of  60,000  volts  or  more,  but  the 
volume  is  usually  below  V,  milliamp^re. 


CHAPTER  V. 

Typical  Methods  of  Applying  Electric  Currents 

IN  THE  Diseases  of  Women. 

Whatever  form  of  apparatus  is  selected  for  the  application  of 
electricity  in  both  the  medical  and  surgical  diseases  of  women,  it 
should  invariably  include  a  controller  through  which  both  the  induced 
and  constant  currents  must  pass  before  reaching  the  patient,  since 
none  of  these  applications  necessitate  the  use  of  shocks  of  any  kind, 
and  sudden  accidental  variations  of  the  current  should  be  rendered 
impossible.  It  must  also  invariably  include  a  reliable  meter  through 
which  the  constant  current  must  always  pass  while  traversing  the 
patient. 

It  is  well  to  fix  upon  some  definite  relative  arrangement  of  the 
operating-chair  or  couch  and  the  apparatus.  The  author,  having 
educated  the  left  index  finger  for  the  gynecic  touch  in  the  early  years 
of  his  practice,  at  the  suggestion  of  the  late  Dr.  Goodell,  employs  this 
hand  particularly  for  the  examinations  and  the  manipulation  of  elec- 
trodes, leaving  the  right  hand  for  the  management  of  the  controller, 
switches,  etc.  The  relative  arrangement  of  the  chair  or  couch  when 
the  work  of  each  hand  is  similarly  determined  is  shown  in  Plates  I 
and  II. 

The  chair  or  table  should  be  used  in  making  diagnostic  exami- 
nations and  in  all  intra-uterine  applications.  The  couch  is  essential 
in  general,  spinal,  and  most  other  applications,  and  may  be  used  for 
vaginal  applicaticms,  at  times,  by  the  acquirement  of  special  skill. 

The  typical  methods  of  applying  electricity  in  both  general  and 
local  affections  of  women  may  be  described  as  follows,  with  the  pre- 
liminary statement  that  the  electrodes  are  invariably  placed  in  position 
before  the  current  is  turned  on,  the  controller  handle  being  carefully 
placed  at  zero,  or  the  starting-point,  and  that  the  current  is  turned  oflE 
before  the  electrodes  are  removed,  avoiding  shocks  of  every  kind. 

General  Direct  Current  Stimulation. — In  the  application  of  this 
method  the  patient  disrobes  and  lies  on  a  couch  on  which  a  sheet  or 
blanket  has  been  so  placed  that  both  ends  can  be  folded  over  the 

(Cl) 
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person.  On  this  and  beneath  the  back  a  large  dispersing  electrode 
is  placed  (page  349),  connected  with  the  positive  pole  of  a  constant 
current.  To  the  negative  cord  is  attached  a  round  active  pad,  moist 
and  well  soaped,  preferably  with  "Ivory"  soap.  Beginning  with  the 
arm  (Plate  III),  the  pad  is  held  in  contact  with  it  and  the  current 
turned  on  at  the  controller,  after  which  the  pad  is  passed  up  and  down 
over  the  nerve-points  of  each  group  of  muscles,  taking  care  to  act  only 
on  groups  associated  in  action  at  one  time.  For  instance,  all  the 
extensors  of  the  hand  can  be  easily  moved  by  stroking  the  anterior 
aspect  of  the  forearm,  and  the  flexors  by  stroking  the  posterior.  The 
j)ad  is  slipped  from  one  side  to  another  without  breaking  contact,  and 
the  whole  arm  can  thus  be  successively  thrown  into  action  without 
turning  the  current  off.  On  finishing  the  arm  at  the  shoulder  the 
current  is  turned  off,  the  pad  removed,  and  the  skin  freed  from  soap 
and  dried. 

The  same  procedures  are  repeated  with  the  other  arm  and  each 
leg  (Plate  IV),  after  which  the  pad,  freshly  moistened  and  soaped,  is 
applied  to  the  abdomen,  and  circular  movements  made  in  the  direc- 
tion of  the  colon  (Plate  V).  It  is  often  wise  to  apply  a  primary 
induced  current  in  this  exact  manner,  through  the  controller,  to  the 
al)dominal  organs  either  before  or  after  the  direct  current  application 
to  the  same  parts  (Plate  VI). 

Tlie  patient  may  then  turn  over,  with  the  indifferent  pad  under 
the  abdomen,  and  the  direct  current  is  applied  to  the  back  and  flanks 
with  slow  up-and-down  movements  (Plate  VII). 

The  current  strengths  employed  in  this  method  vary  with  the 
part  of  the  body  and  the  amount  of  adipose  tissue  covering  the  nerve- 
j>oints.  fleshy  persons  requiring  more  current.  Usually  from  15  to 
20  milliamperes  will  do  for  the  arms,  30  to  35  for  the  legs  and  thighs, 
and  from  50  to  100  for  the  abdomen  and  back.  The  nerve-points  for 
motor  stimulation  of  value  in  these  applications  are  shown  in  Plates 
VIII  and  IX. 

This  application  is  probably  the  most  powerful  stimulus  to  be 
found  in  general  electric  applications.  In  weak  and  nervous  people 
it  is  apt  to  be  followed  by  a  short  period  of  vascular  depression  and 
cold  extremities  preceding  the  reaction,  but  as  strength  is  gained 
the  warm  reaction  is  more  immediately  realized.  The  method  will 
usually  be  found  to  be  perferable  to  induction  currents  in  the  class 
of  cases  usually  placed  on  the  rest  cure,  and  may  also  be  used  alone 
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in  cases  of  neurasthenia  which  are  not  suitable  for,  or  will  not  submit 
to,  isolation  and  rest,  the  strong  currents  transmitted  through  the 
abdominal  viscera  being  particularly  valuable  in  arousing  dormant 
abdominal  nervous  forces  so  commonly  deranged  in  these  cases. 

General  Induction  Current  Stimulation.  —  The  patient  being 
placed  as  described  in  previous  paragraphs,  the  coil  to  be  used  selected 
and  put  into  operation  and  the  large  pad  adjusted  to  the  back,  the 
applications  are  made  to  the  limbs  and  abdomen  in  the  same  manner 
as  with  the  constant  current,  the  controller  being  used  to  regulate  the 
current  strength  to  the  amount  required  to  contract  the  several  groups 
of  muscles.  As  with  the  constant  current,  it  is  not  wise  to  use  more 
than  needed  to  obtain  a  full  motor  response,  since  additional  current 
will  only  give  unnecessary  pain.  This  monopolar  method  is  quite 
essential  to  a  proper  induction  current  stimulation  of  the  abdomen, 
but  in  the  case  of  the  limbs  the  Duchenne,  or  bipolar,  method  is  some- 
what preferable  at  times,  producing  a  more  local  contraction  of  each 
group.  In  this  bipolar  method  the  two  ordinary  disk  electrodes  may 
be  hold  in  the  same  hand,  the  negative  applied  to  the  nerve-point  and 
the  positive  near  it  on  the  belly  of  the  muscle. 

Abdomino-dorsal  Applications. — The  patient  lies  on  the  back  as 
in  the  preceding  applications,  with  a  large  pad  under  the  dorsal  or 
lumbar  regions,  the  clothing  being  removed  from  the  field  of  appli- 
cation and  protected  from  wetting  by  folded  towels.  Making  sure 
that  all  current  is  turned  off  at  the  controller,  the  active  electrode, 
the  medium-sized  round  cotton  pad,  well  moistened  and  soaped,  is 
next  placed  on  the  abdominal  surface.  The  current,  whether  constant, 
induction,  sinusoidal,  or  combined,  is  then  turned  on  until  the  desired 
strength  is  obtained  and  the  pad  slid  around  in  the  direction  of  the 
colon. 

The  large  electrodes  and  the  perfect  contact  assured  by  the  soapy 
lather  enable  a  considerable  density  of  current  to  be  carried  into  the 
abdomen,  since  we  can  readily  use  from  60  to  100  milliamperes,  and 
it  is  not  only  an  effective  way  of  impressing  the  nerve  and  muscular 
structures  of  the  pelvis  and  abdomen,  but,  by  an  upward  extension  of 
the  field,  we  are  enabled  to  act  favorably  on  the  stomach,  liver,  and 
possibly  other  digestive  organs. 

Spinal  Applications. — The  transmission  of  continuous  currents 
through  the  spinal  cord,  so  useful  in  many  neuroses  in  which  symp- 
toms referred  to  the  spinal  region  exist,  is  also  of  signal  value  in  the 
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amenorrhea  and  dysmenorrhea  of  young  girls,  requiring  no  concur- 
rent medication  if  anemia  does  not  co-exist.  The  patient  sits  sideways 
in  a  chair  with  the  clothing  loosened  at  the  back,  and  two  spinal  elec- 
trodes are  used  (about  two  and  a  half  by  five  inches),  the  positive 
being  placed  immovably  on  the  lumbar  region,  and  the  negative  held 
in  contact  with  the  cervical  and  various  parts  of  the  median  and 
dorsal  regions,  in  turn,  giving  a  stabile,  or  stationary,  current  in  each 
region  of  a  minute's  duration.  From  10  to  70  milliamp^res  may 
be  used,  in  accordance  with  the  patient's  endurance.  The  induction 
current  is  not  used  in  this  manner,  as  it  would  doubtless  fail  to  act 
on  the  cord  or  deep-seated  nerve-roots. 

A  more  effective  application  than  this  is  simply  the  reverse  of 
the  abdomino-dorsal  application,  the  patient  lying  face  downward 
with  a  large  pad  under  the  abdomen  (Plate  VII).  The  round  pad  is 
thoroughly  soaped  and  passed  up  and  down  the  back,  employing  20 
to  40  milliampdres  on  the  cervical  and  upper  dorsal  regions  and  40 
to  60  on  the  lower  dorsal  and  lumbar  regions ;  these  figures  may  all 
be  greatly  exceeded  in  proper  cases. 

Vaginal  Constant  Current  Applications. — All  the  constant  cur- 
rent applications  usually  made  to  the  vagina  are  for  the  purpose  of 
bringing  organs  situated  beyond  it  or  the  general  pelvic  contents 
under  an  interpolar  influence  (page  45).  They  are  all  necessarily 
monopolar  therefore,  one  electrode,  the  active  pole,  being  within  the 
vagina  and  the  inactive  pole,  in  the  shape  of  a  large  pad,  either  on  the 
abdominal  surface  or  beneath  the  back.  If  the  active  electrode  can 
be  pressed  behind  the  exudation  or  enlarged  organ,  as  is  usually  the 
case,  the  indifferent  pad  may  be  on  the  abdomen,  otherwise  it  should 
be  on  the  back,  these  dispositions  of  the  electrodes  being  best  designed 
to  include  the  seat  of  disease  within  the  tract  of  densest  current-lines 
between  the  electrodes  (see  "Current-diffusion,"  page  40). 

Contrary  to  the  conclusions  expressed  in  some  previous  editions 
of  this  work,  it  should  be  said  that  the  conducting  surfaces  of  all 
vaginal  electrodes  used  with  the  constant  current  should  be  properly 
covered  to  protect  the  vaginal  mucous  membrane  from  irritation,  par- 
ticularly if  the  positive  pole  is  used,  and  irrespective  of  the  metal  of 
which  the  electrode  is  made,  unless  the  vaginal  mercuric  cataphoresis 
method,  described  at  page  135,  is  used.  This  rule  applies  more  gen- 
erally to  vaginal  applications  than  to  uterine,  because  it  is  not  usually 
the  case  that  the  vaginal  application  is  designed  for  the  vagina  itself, 
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but  for  the  structures  beyond,  the  covering  permitting  more  current 
to  be  used  without  cauterization  (page  38).  The  relatively  large  size 
of  a  bare  vaginal  electrode  lessens  this  cauterization  itself,  as  was 
stated  in  previous  editions,  but  does  not  entirely  obviate  it. 

A  large  experience  in  this  form  of  application  has  convinced  the 
author  that  the  best  and  most  convenient  covering  for  this  electrode 
is  absorbent  cotton  wrapped  about  the  conducting  surface  until  a  ball 
of  proper  shape  and  size  is  obtained,  the  covered  electrode  being  then 
dipped  in  warm  water  until  thoroughly  soaked  and  then  lubricated 
with  a  nonirritant  soap.  The  cotton  is,  of  course,  detached  and  thrown 
away  after  each  application,  permitting  the  electrode  (Fig.  28)  to 
be  thoroughly  cleansed  and  asepticized.  Dr.  Goelet  has  introduced 
a  clay-ball  electrode  designed   to  secure  a  contact-surface  of  clay 


Fig.  28. — Tlie  Massey  Paginal  Electrode  for  Jklercuric  Cataphoresis. 
The  bulb  ia  of  brass  and  measures  Vs  by  1  Vs  inches,  and  should  be 
freshly  amalgamated  with  mercury  before  each  application.  The  hard 
rubber  cover  to  the  stem,  furnished  by  the  manufacturer,  may  be  dis- 
carded and  the  fused  wax  recommended  by  the  author  used  instead. 
The  handle  has  a  shield  to  protect  the  thighs  from  accidental  contact 
with  the  tip  of  the  electrode.^ 

within  the  vagina,  but  the  author  can  see  no  advantage  in  the  use  of 
this  substance  to  compensate  for  its  inconvenience  as  compared  with 
thoroughly  moistened  and  soaped  absorbent  cotton. 

The  soaped  electrode  may  be  easily  inserted  witliout  the  use  of 
a  speculum,  the  patient  being  usually  in  the  dorsal  gynecic  position. 
If  the  seat  of  mischief  is  mainly  in  the  posterior  cul-de-sac,  it  is 
inserted  there,  tilted  forward  somewhat,  away  from  the  rectal  nerves; 
if  in  the  right  or  left  ovarian  region,  it  is  placed  in  the  right  or  left 
fornix.  The  indifferent  pad  may  be  the  round  pad  described  on  page 
349,  the  large  cotton  pad,  or  the  Apostoli  clay  pad. 

The  active  electrode  is  not  inserted  until  the  battery  is  found 


^  The  larger  sized  zinc  mercury  electrodes  shown  in  Figs.  33  and  34  may 
also  be  used  for  this  purpose. 
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to  be  in  readiness,  the  indifferent  pad  adjusted,  and  a  glance  at  the 
connections  and  controller  shows  the  latter  to  be  resting  at  the  start- 
ing-point. 

The  duration  of  a  vaginal  constant  current  application  may  vary 
from  five  to  ten  minutes,  rarely  longer  with  strong  currents  if  the 
application  be  made  daily.  It  should  be  repeated  at  least  thrice  weekly. 
The  current  strength  used  by  the  author  varies  from  40  to  150 
milliamperes,  being  usually  about  50. 

The  choice  of  pole  is  not  a  matter  of  indifference,  proving  that 
the  application  is  not  altogether  interpolar,  as  clinical  experience 
shows  a  distinct  advantage  in  the  use  of  the  positive  pole  in  conditions 
of  pelvic  inflammation  or  exudation  approaching  acuteness,  while 
the  no^rative  pole  causes  greater  congestion  and  quickening  of  the 
absorptive  processes. 

Vaginal  Induction  Current  Applications. — (a)  Monopolar. — The 
teclmique  of  monopolar  induction  current  applications  to  the  vagina 
is  exactly  similar  to  the  constant  current  application  just  described, 
except  that  the  electrode  surface  may  be  smaller  and  may  be  either 
covered  or  bare  as  most  convenient,  the  natural  moisture  of  the  vagina 
lK?ing  sufficient  for  the  conducting  joint  between  the  electrode  and  the 
mucous  membrane.  Much  has  been  written  concerning  the  advan- 
tages of  certain  positions  of  the  internal  electrode,  a  subject  that  will 
be  discussed  in  connection  with  the  treatment  of  displacements.  If 
the  purpose  of  the  application  is  the  cure  of  relaxation  of  the  mus- 
cular structures,  including  the  uterus,  the  primary  current  turned  on 
tlirough  the  controller  should  be  used,  of  a  strength  short  of  the 
production  of  pain.  If,  on  the  contrary,  the  purpose  be  to  overcome 
pain,  whether  due  to  congestion  or  to  neuralgic  conditions,  the  sec- 
ondarv  is  best. 

(h)  Bipolar. — ^Under  the  lead  of  Tripier  and  Apostoli  much  atten- 
tion has  been  directed  to  the  employment  of  bipolar  induction  applica- 
tions to  both  the  vagina  and  uterus,  Tripier  having  been  chiefly  inter- 
ested in  developing  the  value  of  the  current  of  quantity  and  Apostoli 
tliat  of  a  high  electromotive  force  (page  3G5).  There  are  no  clear 
relative  indications  governing  a  choice  between  the  monopolar  and 
bipolar  applications,  some  physicians  resorting  almost  exclusively  to 
one  method  and  some  to  the  other;  but  it  is  clear  to  the  author  that 
the  bipolar  method  is  always  most  effective  in  the  control  of  pain. 


70  TYPICAL  METHODS  OF  AFPUCATION. 

Fnr  tliia  purpose  the  longest  and  finest  wire  U  usually  proforalde, 
even  if  the  patient  aseerts  that  ahe  feela  nothing.  I  say  usually  pref- 
erable, for  the  control  of  pelvic  pain  by  the  use  of  high-pressure  cur- 
rents is  yet  an  empirical  study,  albeit  iu  the  main  successful,  for  we 
must  meet  the  varying  coniJitious  therapeutically  on  which  pain 
(Icpenda.  It  has  appeared  to  the  writer  that,  when  the  pain  Is  due 
to  relaxation  of  tlie  muscular  parts,  a  bipolar  application  of  a  moder- 
ately contractile  current,  such  as  that  from  the  medium  length  coil, 
is  best,  and  this  is,  perhaps,  due  to  the  current  setting  in  motion 
waves  of  contraction  in  unstriated  muscular  libers,  resulting  in  added 
tone.  When  the  pain  is  more  truly  neuralgic  in  character,  on  the 
other  hand,  the  mere  analgesic  effects  of  the  longest  coils  of  No.  36 
wire  are  best. 

When  the  electrode  has  been  inserted  and  the  current  turned  on 
at  the  controller  the  electrode  should  be  held  immovably  in  place, 
as  any  movement  during  the  application  will  be  a  disturbance  of  the 


effect.  Dr.  Goelet's  modification  of  Apostoli'a  instrument  (Fig.  SO) 
has  distinct  advantages  in  the  ease  with  which  immobility  is  main- 
tained after  placement,  as  it  is  lighter  in  the  handle,  and  by  its  shape 
is  in  some  cases  self-retaining.  The  whole  current  from  the  coil  used 
can  generally  be  employed,  and  the  duration  of  the  application  may  be 
from  four  to  ten  minutes  or  longer.  It  should  be  administered  daily 
if  practicable. 

Intra-nterine  Constant  Current  Applications. — Apostoli,  to  who^ 
labors  are  due  the  establishment  of  monopolar  intra-uterine  applica- 
tions of  the  constant  current  as  a  scientific  procedure,  invariably  desig- 
nated them  "galvano-chemic  cauterizations."  Such  they  always  are 
if  the  active  electrode  is  bare  and  the  current  sufficient  to  cauterize 
when  so  concentrated;  but  if  the  conducting  surface  of  the  intra- 
uterine electrode  is  covered  with  moist  cotton,  as  is  fre<iuently  done 
by  the  author,  a  modified  cauterization  will  result,  unless  the  current 
be  very  strong  or  ite  duration  prolonged.    A  distinction  should  there- 
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fore  be  considered  to  exist  between  a  mere  constant  current  applica- 
tion and  a  galvano-chemic  cauterization. 

A  most  marked  difference  exists  in  the  nature  of  these  appli- 
cations in  accordance  with  the  pole  employed,  as  fully  described  at 
page  48.  If  simple  positive  cauterization  is  required,  it  is  essential 
that  the  exposed  surface  of  the  active  electrode  should  be  either  of 
platinum  or  carbon.  Should  any  decomposable  metal — such  as  copper, 
silver,  zinc,  or  iron — be  employed  at  the  positive  pole,  a  cataphoric 
application  results,  adding  important  features  to  the  results,  which 
may  be  advantageous  or  detrimental,  according  to  circumstances  (page 
49).  When  the  active  electrode  is  negative,  it  does  not  matter  of 
what  the  electrode  is  composed. 

Instruments. — For  the  intra-uterine  electrode  Apostoli  and  some 
operators  in  this  country  use  a  sound  capable  of  being  covered  at  will 
by  a  sheath,  made  of  either  glass  or  hard  rubber,  or,  as  specially  com- 


Fig.  30. — Apostoli's  Intra-uterine  Electrode.  The  electrode  (A) 
slides  in  the  handle  (D)  and  is  of  platinum.  At  C  is  shown  a  luov- 
aWe  covering-tube  of  hard  rubber  or  glass. 


mended  by  the  former,  of  celluloid,  which  is  said  to  be  less  absorbent 
than  the  rubber  (Fig.  30).  Those  sheaths  are  extended  backward  into 
handles,  through  the  whole  of  which  the  sound  slides,  and  to  w^hich  it 
may  be  rigidly  connected  at  will  by  a  screw.  In  my  own  practice  I 
have  found  that  this  arrangement  presented  certain  disadvantagi^s. 
It  is  difficult  to  render  the  interior  of  the  tube  aseptic,  and  the  best 
antiseptic — the  flame  of  an  alcohol-lamp  or  Bunsen  burner — cannot  be 
applied  to  the  exterior  of  the  rubber  and  celluloid  sheaths,  owing  to 
their  inflammable  nature.  In  most  cases,  moreover,  the  insulating 
cover  should  be  extended  bevond  the  bend  of  the  sound,  in  order  that 
the  cer\'ix  may  be  protected  from  unnecessary  cauterization  and  the 
current  action  confined  to  the  interior  of  the  corpus  alone.  This  is 
impossible  if  the  sheath  is  made  of  a  rigid  material,  and,  were  it  pos- 
sible, the  abrupt  increase  of  caliber  at  the  end  of  the  cover  would 
render  the  proper  introduction  of  the  sound  impossible  in  many  cases. 
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An  exceedingly  handy  way  to  insulate  a  sound  to  any  extent 
found  desirable  in  a  given  case,  after  the  proper  curve  has  been  given 
to  it,  and  at  the  same  time  to  thoroughly  sterilize  it,  is  to  heat  it  to 
a  considerable  temperature  in  the  flame  of  an  alcohol-lamp  or  Bunsen 
burner,  and  melt  upon  it  a  sufficient  coating  of  pure  gum-shellac  or 
sealing  wax.  This  forms  a  smooth,  highly  insulating  covering  that 
adheres  tightly  to  the  sound,  and  shades  off  in  thickness  at  the  bare 
end  so  gradually  as  to  readily  admit  a  passage  wherever  desired.  The 
fusibility  of- the  shellac  without  burning  is  its  greatest  advantage  over 
the  best  quality  of  sealing  wax,  but  the  latter  may,  however,  be  sub- 
stituted for  it  if  the  shellac  is  not  readily  obtained.  In  covering  the 
hot  sound  at  first  the  coating  retained  by  it  is  too  thin  for  safe  reli- 
ance, and  it  should  be  made  heavier  after  cooling  by  attaching  addi- 
tional quantities  of  melted  gum-shollac  to  it,  the  whole  being  then 
reduced  to  a  uniform  thickness  by  gentle  fusing. 


Fig.  31. — Author's  Sound-Slmped  Platinum  Tntra-uteriiie  Electrode, 

witli  Fusible  Covcrinjr  of  Shellac. 


This  procedure  is  only  adapted  to  a  rigid-shanked  sound,  though 
the  curved  portion  may  be  flexible,  for  after  the  parts  are  once  covered 
there  should  be  no  danger  of  the  covered  portion  bending,  as  the 
material  breaks  easily,  giving  rise  to  leaks  when  in  use.  This  dis- 
advantage is,  however,  more  aj)parent  than  real,  for  nothing  is  more 
trying  in  this  work  than  an  attempt  to  employ  one  of  the  flexible- 
shanked  electrodes  made  by  some  manufacturers,  who  erroneously 
insist  upon  making  the  curved  portion  rigid  and  the  shank  flexible. 

Fig.  31  represents  the  electrode  usually  employed  by  the  author. 
It  bears  a  gen(»ral  resemblance  to  the  Simpson  sound,  with  a  hard- 
rubber  handle  of  the  usual  flat  shape  for  indicating  its  position  in 
ntero,  and  the  addition  of  a  socket  for  the  attachment  of  the  conduct- 
ing cord.  The  two  and  a  half  inches  which  may  be  left  bare  at  the 
extremity  are  made  of  platinum,  to  adapt  it  for  use  as  a  positive  pole. 
The  covering  should  be  made  to  reach  the  platinum  always,  and  it  is 
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generally  best  to  protect  the  os  and  cervix  by  carrying  it  to  a  point 
which  will  protect  these  parts  when  the  instrument  is  in  position. 

Before  each  application,  and  after  the  desired  curve  has  been 
imparted  to  the  end,  this  electrode  should  be  sterilized  and  any  acci- 
dental breaks  closed  by  a  thorough  heating  of  the  bare  part  and  fusing 
of  the  first  two  or  three  inches  of  the  covering. 

But,  whenever  it  can  be  inserted,  the  best  intra-uterine  electrode 
for  all  noncataphoric  applications  is  the  author's  spiral  platinum 
electrode  (Fig.  32),  which  conforms  itself  so  accurately  to  the  cavity 
as  to  be  capable  of  insertion  at  times  without  being  felt  by  the  patient. 
Its  painlessness  and  self-conformability  even  enable  us  to  successfully 
employ  intra-uterine  applications  at  times  when  the  uterus  is  fixed 
by  subacute  inflammations  of  the  peritoneum  or  adnexa.  Owing  to 
these  advantages,  the  author  always  selects  it  in  preference  to  the  stiff, 
curved  electrode,  unless  the  cavitv  is  so  tortuous  or  contracted  as  to 
demand  the  rigid  instrument.    If  the  uterus  is  sufficiently  patulous  and 
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Fig.  32. — Author's  Spiral  Elastic  Intra-uterine  Electrode  of  Platinum, 

it  is  desirable  to  modify  the  local  effect,  it  may  be  covered  by  twisting 
a  li^rht  layer  of  absorbent  cotton  about  the  exposed  portion  as  an 
applicator  is  covered,  the  cotton  being  then  soaked  in  warm  water  and 
soaped,  or  moistened  with  an  antiseptic  soap  solution.  When  prop- 
erly applied  it  is  impossible  to  lose  the  cotton  within  the  uterus,  and, 
in  fact,  it  must  be  burnt  off  after  use,  as  the  spiral  will  be  injured  by 
much  traction  on  it;  the  burning,  however,  though  troublesome,  is 
always  necessary  for  cleansing  purposes.  The  shank  of  this  instru- 
ment is  best  insulated  with  shellac  or  sealing  wax,  as  described,  the 
material  being  carried  down  over  the  joint  between  the  platinum  and 
brass,  permitting  the  whole  instrument  to  be  more  thoroughly  asep- 
ticized than  would  be  possible  with  a  movable  or  other  cylindrical 
covering.  The  instrument  was  suggested  originally  on  the  lines  of 
electrodes  devised  bv  Drs.  Franklin  Martin  and  A.  II.  Buekmaster, 
which  consist  of  platinum  wire  wound  about  bougies,  but  these  had 
the  disadvantage  of  being  capable  of  less  thorough  asepsis.  An  experi- 
ence of  fifteen  years  has  convinced  me  of  its  great  usefulness. 
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Tn  endometritis,  acconipanifd  by  hemorrhages,  and  in  incipient 
cancer  of  the  cervix,  I  have  recently  employed  zinc-mercury  cataplio- 
resis  with  one  of  the  eleetroiJes  shown  in  Figs.  33  and  34  in  preference 
to  either  platinum  or  carbon  electrodes.  Tiiey  are  also  beat  insulated 
with  shellac  to  preserve  the  joint  between  the  shank  and  olive.  Before 
use  they  should  be  cleansed  by  heating  and  then  freely  amalgamated 
by  being  dipped  into  a  10  per  cent,  solution  of  sulphuric  acid  and 
then  into  mercury.  The  result  is  a  bright,  smooth  surface  that  is 
practically  lubricated  by  the  mercury,  rendering  insertion  easy;  and 
as  the  mercury  coating  is  the  metal  acted  on  when  it  is  used  as  anodo, 
the  electrode  will  not  adhere  to  the  surface  even  after  a  strong  current 
has  been  used. 


es  a  to  II,  Krcnth  Scatel.    The  lar^i^  size  itiaj  also  be  uai^tl, 
whpn  wrapped  with  cotton,  bh  a  vaginal  electrode. 


The  increasing  employment  of  mercuric  cataphoresis  in  the 
author's  intra-uterine  applications  has  resulted  in  the  practical  disuse 
of  late  of  any  form  of  platinum  electrode  except  the  flexible  elastic 
one,  which,  of  course,  possesses  special  indications.  Whenever  the 
positive  pole  of  the  constant  current  is  needed  the  addition  of  mer- 
curic cataphoresis  is  generally  a  help.  The  physician,  therefore,  rarely 
needs  the  rigid  platinum  electrode  shown  in  Fig.  31,  and  may  con- 
struct an  admirable  copper-mercury  electrode  to  take  its  place  by 
having  an  attachment  socket  drilled  in  any  suitable  copper  sound, 
covering  the  shank  as  described  for  the  platinum  instrument,  and 
freely  amalgamating  the  tip  with  mercury  before  each  application. 

It  is,  as  a  rule,  far  easier  to  insert  all  intra-uterine  electrodes  by 
touch  without  a  speculum,  as  advised  by  Apoatoli,  the  position  of  the 
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uterus  previously  ascertained  by  the  bimanual  touch  being  thus  more 
readily  followed  than  if  sight  is  depended  on  (see  Fig.  9). 

The  indifferent  electrode  may  be  either  the  large  or  small  pad 
described  on  page  349,  or,  if  the  current  is  to  be  strong,  an  abdominal 
clay  pad. 

Position. — The  dorsal  position  on  &  gynecic  chair  or  table  is  the 
preferable  one  for  this  application,  though  the  patient  may  lie  across 
a  firm  bed  with  the  feet  on  chairs  or  on  the  operator's  knees,  or  may 
lie  lengthwise  in  bed  if  the  insertion  is  easy  and  the  local  conditions 
are  familiar  to  the  operator. 

Preliminary  Details. — Apostoli  and  most  authors  advise  anti- 
septic flushing  of  the  vagina  immediately  before  each  application, 
but  the  author  has  long  since  given  up  this  tedious  and  often  un- 
pleasant procedure,  relying  altogether  on  a  fire-cleansed  instrument 


Fig.  34. — An  Excellent  Set  of  Zinc-Mercury  Intra -uterine  Electrodes. 

and  scrupulous  cleanliness  of  the  finger  in  addition  to  the  daily  douche 
enjoined  on  some  patients,  and  in  many  thousands  of  such  applica- 
tions' has  never  encountered  sepsis.  The  natural  secretions  of  the 
vagina  are  in  some  cases  an  assistance  to  a  painless  insertion,  acting 
as  a  vaginal  lubricant. 

Before  inserting  the  instrument  the  proper  working  of  the  bat- 
tery, soundness  of  conducting  cords,  and  proper  position  of  the 
switches  should  be  ascertained,  and,  if  no  assistant  is  at  hand,  the 
indifferent  pad  should  be  first  placed  in  position. 

The  Current  Strength  and  Duration. — Ah  the  conditions  in  which 
intra-uterine  galvano-chemic  cauterizations  are  advisable  vary  from  a 
slight,  but  persistent,  endometritis  of  an  otherwise  normal  uterus  to 
the  most  extreme  case  of  uterine  hypertrophy,  hemorrhage,  or  ab- 
normal growths,  so  the  efficient  dosage  varies  through  an  even  greater 
gamut  of  change,  additionally  influenced,  as  it  is,  by  the  individual 
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idiosyncrasy  as  to  pain.  Where  the  hypertrophy  is  great,  and  espe- 
cially where  the  uterus  participates  in  the  growth  and  abnormities  of 
an  intramural  tumor,  the  strength  may  be  as  much  as  150  or  200 
milliamp^res,  as  it  is  very  clearly  established  that  the  total  effect 
depends  more  on  the  number  of  milliamperes  in  circuit  than  upon 
the  duration  of  the  application.  It  is  true,  of  course,  that  the  actual 
amount  of  electrolysis  produced  by,  say,  200  milliamperes  in  five 
minutes  can  be  secured  by  50  milliamperes  in  twenty  minutes;  but 
the  effect  in  the  latter  case  would  differ  nevertheless,  for  it  would  be 
entirely  lacking  in  a  powerful  action  within  the  interpolar  region, 
which  is  depended  on  to  influence  the  contractile  tissue  not  directly 
affected  by  the  cauterization.  It  should  be  remembered,  therefore, 
that  mere  electrolysis  does  not  describe  the  action  obtained,  and  that 
tlie  effect  on  nutrition  of  a  single  strong  application  is  greater  than 
that  of  several  weak  ones.  Currents  exceeding  50  milliamperes  in 
strength  are,  however,  to  be  reached  only  after  the  tentative  use  of 
weaker  currents. 

On  the  other  hand,  slight  cases  of  subacute  or  chronic  endome- 
tritis, unaccompanied  by  hyperplasia,  may  be  effectively  treated  and 
quickly  cured  by  applications  of  20  or  30  milliamperes  for  five  minutes, 
and,  such  being  the  case,  it  is  manifestly  improper  to  subject  the 
patient  to  a  more  heroic  treatment.  In  cases  of  hysteric  or  neuralgic 
pain,  in  which  it  is  thought  wise  to  use  intra-uterine  constant  current 
applications,  an  even  greater  circumspection  should  be  used,  for 
cauterizations  should  be  gauged  primarily  by  the  amount  of  organic 
disease  present. 

It  is  a  safe  rule,  therefore,  to  gauge  the  dose  by  the  amount  of 
organic  change  within  the  uterus  or  in  tumors  closely  attached  to  it, 
subject  to  modification  at  any  moment  on  the  appearance  of  pain. 

As  to  the  duration  of  an  application  not  interrupted  by  the 
appearance  of  pain,  I  have  every  reason  to  commend  Apostoli's  rule 
of  five  minutes  as  an  average  application,  though  I  frequently  main- 
tain it  but  four  minutes.  Given  a  large  hypertrophy  or  tumor  and 
easy  tolerance  of  the  current,  it  is  better  to  extend  the  current  increase 
rather  than  its  duration,  as  there  is  less  risk  of  producing  breaks  in 
the  cuticle  of  the  abdomen  and  the  resultant  burns. 

Minor  Details  of  the  Application. — 1.  The  patient's  clothing 
should  be  sufficiently  removed  at  the  waist  to  render  it  easy  to  apply 
the  indifferent  pad  without  wetting  or  soiling  it. 
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2.  If  there  are  any  abrasions  or  pimples  on  the  abdominal  sur- 
face, they  should  be  covered  with  pieces  of  paper  smeared  with  vaselin, 
or  in  some  similar  manner,  before  the  indifferent  pad  is  applied. 

3.  The  insulation  of  the  active  electrode  should  always  be  exam- 
ined foi*  imperfections  before  insertion. 

4.  Glance  at  the  controller  to  make  sure  that  no  current  is  on 
before  inserting  the  active  electrode. 

5.  Pain  may  be  relieved  by  only  a  slight  reduction  of  the  current. 

6.  Both  patient  and  instruments  should  remain  motionless  dur- 
ing the  application,  to  prevent  accidental  pain  from  current  variation. 

7.  The  patient  should  be  warned  that  she  may  have  colicky  pains 
within  six  hours  after  treatment,  followed  by  soreness  the  following 
day,  and  that  the  leucorrhea  may  be  temporarily  increased. 

After  the  Application. — It  is  usually  best  to  have  the  patient  rest 
a  while  before  going  home,  but  if  a  means  of  conveyance  is  handy  this 
will  not  be  necessary.     In  every  case,  however,  where  at  least  100 


Fig.  35. — Apostoli  Bipolar  Intra-uterine  Electrode  with  Fusible, 

Aseptic  Covering. 

milliamperes  have  been  used,  she  should  lie  do^vn  after  reaching  home 
and  remain  inactive  during  the  remainder  of  the  day.  It  is  well  to 
tell  her  plainly  that  a  neglect  of  this  precaution  may  cause  serious 
congestion,  entailing  much  discomfort. 

Contra-indications.  —  The  intra-uterine  electrode  should,  of 
course,  not  be  inserted  either  as  a  sound  or  electrode  at  any  time 
during  pregnancy,  and  the  physician  is  wise  to  make  inquiry  as  to  the 
regularity  of  the  periods  in  every  case  before  inserting  it.  Certain 
patients  will  too  gladly  refrain  from  enlightening  him  if  they  can 

do  60. 

It  should  not  be  inserted  during  acute  inflammations  of  the 
uterus  or  the  adnexa,  though  an  elastic,  cotton-covered  instrument 
may  be  safely  employed  with  mild  currents  within  the  cavity  in  sub- 
acute salpingitis  after  a  course  of  vaginal  applications.  The  question 
of  employing  intra-uterine  applications  as  a  diagnostic  and  a  thera- 
peutic agent  in  these  conditions  will  be  found  discussed  elsewhere. 
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Finally,  intra-uterine  applications  should  never  be  made  for  neu- 
ralgia or  general  conditions  of  any  character,  being  reserved  strictly 
for  cases  involving  organic  changes  in  the  uterus  itself. 

Intra-uterine  Induction  Applications. — It  is  quite  customary  in 
the  author's  practice  to  trim  on  either  a  primary  or  secondary  induc- 
tion current,  monopolar,  after  a  constant  current  application  to  the 
uterine  cavity,  for  its  contracting  or  sedative  effect,  though  it  is  rare 
that  an  instrument  is  inserted  into  the  uterus  for  the  induction  cur- 
rent alone  except  in  early  cases  of  subinvolution.  When  inserted  for 
this  current  alone  it  is  preferably  bipolar,  the  Apostoli  instrument 
(Fig.  35)  having  been  so  modified  by  Flemming,  at  my  request,  as  to 
permit  it  to  be  asepticized  in  the  flame.  This  is  done  by  substituting 
fused  hard  rubber  and  shellac  for  the  tubing  usually  on  these  instru- 
ments. The  indications  and  choice  of  coils  are  discussed  elsewhere 
(page  368). 


CHAPTER  VI. 
Additional  Systematic  Methods  in  Gynecic  Practice. 

While  the  author  believes  that  in  the  rational  and  thorough 
application  of  electricity  the  physician  has  the  most  potent  means 
of  combating  a  large  proportion  of  the  chronic  organic  and  functional 
diseases  of  women  for  the  reasons  given  elsewhere,  he  by  no  means 
underestimates  the  remedial  value  of  a  number  of  other  methods  of 


Fig.  3G. — Knee-Chest  Position.     (Drawn  from  Photograph  of  Model.) 


assisting  nature  in  re-establishing  a  normal  nutrition  and  normal 
jierformance  of  function.  Some  of  these  methods  may  be  here  de- 
scribed, particularly  those  coming  under  the  general  description  of 
means  that  may  be  used  alone  or  in  conjunction  with  electricity  in 
curing  these  affections  without  resorting  to  surgery. 

Posture. — We  are  indebted  to  Dr.  H.  F.  Campbell,  of  Georgia, 
for  a  systematic  method  of  replacement  of  prolapsed  and  retroverted 
uteri,  in  which  the  normal  gravitation  of  the  vagina  is  reversed  by 
placing  the  patient  in  the  knee-chest  positi<m  (Fig.  3G)  and  admitting 

(79) 
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air  into  the  vaginal  cavity.  In  the  conditions  of  relaxation  of  the 
vaginal  and  abdominal  walls  present  in  these  affections  the  admission 
of  the  air  permits  the  parts  to  fall  forward  by  their  own  weight.  This 
is  the  only  proper  method  of  reposition  of  these  parts  by  the  physician 
prior  to  inserting  the  sound,  but  is  especially  advocated  by  Dr.  Camp- 
bell as  a  "pneumatic  self-replacemenf  method  by  which  the  patient 
herself  inserts  a  small  tube  while  in  the  posture  when  retiring  at  night 
and  on  rising  in  the  morning.  Any  short  tube  with  rounded  edges 
will  do  for  this  purpose,  preferably  a  small  glass  tube,  but  the  detached 
vaginal  nozzle  of  a  syringe  answers  every  purpose.  It  is  important 
to  remember  that  the  clothing  about  the  waist  should  be  well  loosened 
before  resorting  to  this  valuable  procedure,  and  that  the  thighs  should 
be  perpendicular,  as  shown  in  the  drawing,  with  the  sternum  directly 
in  contact  with  the  couch.^ 

Hydrothermal  Applications  to  the  Pelvis.  —  The  Hot  Yagiruil 
Douche. — Vaginal  injections  are  of  service  in  a  variety  of  ways,  either 
for  cleansing  purposes  or  for  vaginitis,  and  as  a  method  for  modifying 
the  circulatory  and  nutritive  conditions  of  the  pelvic  organs.  It  is 
their  use  for  the  latter  purpose  that  requires  mention  in  this  place. 

Emmett  was  the  first  to  popularize  the  use  of  the  hot  douche  of 
sufficient  bulk  to  modify  pelvic  conditions  and  administered  in  the 
recumbent  position,  and  it  may  be  stated  that  it  is  only  in  this  posi- 
tion and  when  followed  by  repose  that  it  is  valuable  as  an  alterative. 
It  is  readily  administered  by  the  nurse  while  the  patient  lies  in  bed 
by  the  use  of  a  bedpan  and  a  pillow  laid  just  above  it,  a  board  being 
slipped  under  the  sheet  if  the  mattress  be  soft  and  yielding.  It  may 
also  be  administered  by  the  patient  herself  as  follows:  Procure  a 
square  yard  of  rubber  sheeting  and  lay  it  on  one  side  of  the  bed  with 
the  projecting  side  draped  to  convey  the  water  into  a  vessel  placed 
beneath  it  on  the  floor.  Then  fill  a  two-quart  fountain-syringe 
with  plain  or  medicated  hot  water  of  a  temperature  barely  permit- 
ting the  hand  to  be  held  in  it,  and  hang  it  on  the  headboard  of  the 
bed  at  a  height  of  about  two  feet  from  the  mattress.  Then  lie 
across  the  bed  with  the  hips  on  the  rubber  sheet  and  the  vulva  close 
to  the  edge  of  the  bed,  each  foot  being  supported  on  a  chair  drawn 
alongside,  when  the  nozzle  may  be  inserted  and  the  catch  released. 


*Dr.  Skene  limits  this  procedure  as  a  self-treatment  to  this  position  only, 
wisely  condemning  any  elaborate  efforts  at  self-medication. 
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The  nozzle  should  be  constructed  with  side-openings  only,  and 
should  be  of  large  size  at  the  tip  to  prevent  injection  of  the  water 
into  the  uterus, — an  accident  that  has  frequently  resulted  in  painful, 
and  even  dangerous,  uterine  contractions.  Improved  devices  are  now 
sold  for  vaginal  douching,  particularly  instruments  which  occlude  the 
vulvar  opening  and  compel  a  dilatation  of  the  rugae  of  the  vagina  and 
a  more  tliorough  application  of  the  fluid. 

The  remedy  is  unquestionably  a  valuable  one  in  acute  and  sub- 
acute pelvic  inflammation,  and  particularly  in  pelvic  peritonitis,  but 
the  author  sees  many  cases  of  more  chronic  inflammation  in  which  it 
has  failed  to  be  of  use.  A  word  of  caution  should  be  said  concerning 
the  relaxing  and  what  might  be  called  tactile  benumbing  effects  of 
this  procedure  when  practiced  for  too  long  a  time.  Certain  cases  of 
abnormal  relaxation  and  insensitiveness  have  been  observed  by  me  in 
young  women  who  had  gone  through  a  course  of  treatment  of  this 
nature,  but  this  may  have  been  due  to  the  fact  that  they  had  been  led 
to  continue  the  practice  indefinitely  for  the  temporary  relief  afforded, 
or  by  reason  of  a  belief  in  its  necessity  as  a  means  of  keeping  "clean.^^ 
Now  it  is  quite  evident  that  nature  never  designed  that  these  sensitive 
parts  should  require  cleansing  in  this  way,  and  that  even  the  repeated 
contact  of  simple  water  may  have  a  hardening  effect  on  virgin  sur- 
faces, at  least,  that  are  normally  bathed  in  mucus.  The  normal 
vagina  is  quite  capable  of  attending  to  its  own  cleansing  in  a  physio- 
logic way.  If  this  secretion  is  abnormal  the  douche  is,  of  course, 
imperative,  but  when  the  abnormal  secretion  is  of  uterine  or  tubal 
origin,  something  more  definite  in  the  treatment  of  the  seat  of  the 
discharge  is  needed  and  no  amount  of  vaginal  washing  will  be  effective- 
Vaginal  Swabbing. — For  refractory  cases  of  colpitis  the  best 
application  is  a  douche  of  sublimate  solution,  1  to  5000,  administered 
by  the  physician  through  a  speculum;  or  the  vagina  may  be  swabbed 
out  with  pledgets  of  absorbent  cotton  dipped  in  the  same  solution  or 
in  equal  parts  of  tincture  of  iodine  and  glycerin. 

The  iodine  and  glycerin  swabbing  is  also  a  favorite  method  with 
some  in  the  treatment  of  chronic  pelvic  inflammation,  whether  affect- 
ing the  uterus  and  appendages  alone  or  the  cellular  tissue,  but  is 
usually  inferior  to  vaginal  mercuric  cataphoresis  or  positive  vaginal 
applications  of  the  constant  current  with  a  cotton-covor(»d  electrode. 
Tampons.  —  The  tampon,  constructed  of  a  cylindrical  wad  of 
absorbent  wool,  or,  in  its  absence,  of  absorbent  cotton,  has  of  late 
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become  a  favorite  routine  treatment  for  chronic  pelvic  inflammation 
and  for  conditions  of  the  uterus  formerly  treated  by  pessaries.  For 
this  purpose  the  tampon  is  medicated  witli  various  substances,  chiefly 
liorofjiyccride,  glyco-thymoline,  or  some  other  preparation  of  glycerin 
for  its  drainage  effect.  In  constructing  the  tampon  for  this  purpose 
a  piece  larger  than  the  palm  of  the  hand  is  spread  nut  in  tlie  form 
of  a  eup  and  the  boroglyceride  or  glyco-thymolinc  poured  in;  the 
outer  portions  are  now  brought  together  and  tied  with  a  string  long 
enough  for  both  ends  to  project  beyond  tlie  vulva.  It  is  now  inserted 
quickly  through  the  speculum  already  in  position  by  means  of  dress- 
ing forceps,  enough  cotton  being  left  dry  to  prevent  the  liquid  from 
exuding.  This  is  left  in  from  eight  to  twelve  hours,  at  the  end  of 
■which  time  it  is  withdrawn  by  the  patient  by  traction  on  the  strings, 
and  the  vagina  is  thoroughly  douched. 

In  the  use  of  tlie  tampon  for  checking  hemorrhage  the  Sims 
position  and  the  Sims  speculum  are  decidedly  preferable,  the  vagina 
being  packed  full  of  iodoform  gauze  by  tucking  in  a  little  at  a  time 
and  packing  the  vault  first.  In  the  absence  of  the  gauze,  pledgets  of 
absorbent  cotton  dipped  in  a  saturated  solution  of  alum  and  pressed 
dry  may  be  used  instead.  The  tampon  should  be  removed  by  the 
physician  himself  at  the  end  of  twenty-four  or  thirty-six  hours,  and 
the  vagina  should  be  cleansed  and  repacked  if  necessary.  This  pro- 
cedure is  invaluable  in  dangerous  hemorrhages,  but  is  rarely  necessary 
vrhen  we  have  at  hand  the  primary,  or  the  coarse-wire,  induction 
current,  by  means  of  which  the  source  of  the  bleeding  may  be  directly 
controlled  by  causing  immediate  contraction  of  the  uterus. 

PesBarieB. — Of  pessaries  and  other  artificial  supports  for  the 
uterus  the  author  has  biit  little  to  say  that  is  not  condemnatory,  since 
they  usually  produce  a  harmful  distension  of  the  vagina,  with  ultimate 
disappearance  of  the  muscular  coats.  He  has  been  able  to  obtain 
better  results  by  electricity  in  all  eases  except  those  of  pronounced 
paralysis  or  miiscular  degeneration  of  the  vaginal  walls  (generally 
contributed  to  or  caused  by  a  long  cour«c  of  pessary  wearing)  with 
cyfitoccle  or  rectoceie.  and  in  this  exceptional  class  alone  has  obtained 
good  results  from  the  Smith-Hodge  pessary  where  the  perineum  was 
at  least  partially  intact. 

Massage.— Massage,  or  the  art  of  applying  intermittent  mechan- 
ical force  to  the  tissues  of  the  body,  is  a  most  important  adjuvant  to 
electricity  in  the  treatment  of  the  neuroses  of  women  and  the  neural 
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consequences  of  pelvic  and  abdominal  disease.  In  the  disorders  under 
consideration  it  becomes  of  value  mainly  as  a  peripheral  application 
and  as  a  means  of  restoring  general  nutrition.  As  such,  it  is  a  neces- 
sity in  the  "rest,"  or  Weir  Mitchell,  treatment,  and  may  be  useful  at 
times,  though  less  frequently,  in  the  treatment  of  ambulant  cases. 
For  descriptions  of  the  methods  of  applying  massage  and  of  its  physi- 
ologic action  in  the  cure  of  disease  the  reader  is  referred  to  the  works 
of  Schreiber,  Douglas  Graham,  Dowse,  and  others. 

The  author  regards  massage  with  the  hand  as  the  only  eflBcient 
method  of  using  the  agency  in  the  class  of  cases  under  consideration, 
rejecting  all  machinery,  muscle-beaters,  etc.,  as  either  but  poor  sub- 
stitutes for  the  hand  of  the  masseur  or  as  presenting  an  entirely 
different  therapeutic  measure. 

Most  books  on  massage  treat  more  fully  of  Swedish  movements 
than  of  massage  proper.  While  the  former  have  a  very  great  value  in 
many  chronic  conditions,  the  latter  is  particularly  indicated  in  the 
class  of  affections  under  consideration,  the  Swedish  movements  being 
added  in  the  shape  of  passive  movements  of  the  joints  only. 


CHAPTER  VII. 
TnE  Border-line  Between  Neurology  and  Gynecology. 

The  restriction  of  the  term  "gynecology"  to  the  pelvic  diseases 
of  woman  is  largely  artificial  and  often  harmful  in  leading  to  serious 
errors  of  practice.  A  treatise  on  the  diseases  of  woman  necessarily 
includes  an  account  of  all  of  the  affections  which  are  either  peculiar 
to  her  sex  or  which  are  so  frequently  manifested  among  women  as 
compared  with  men  as  to  be  more  or  less  sequential  to  their  general 
bodily,  mental,  and  emotional  natures.  That  there  is  no  self-evident 
line  between  the  strictly  pelvic  and  the  extrapelvic  affections  peculiar 
to  women  was  manifest  to  the  author  many  years  ago  while  enjoy- 
ing, at  different  times,  the  valuable  privilege  of  professional  asso- 
ciation with  two  of  the  most  prominent  practitioners  of  America  in 
apparently  different  lines  of  investigation, — Drs.  S.  Weir  Mitchell  and 
the  late  William  Goodell, — and  it  was  a  singular  fact  to  note  that  the 
eminent  neurologist  was  most  solicitous  that  his  cases  should  have  the 
benefit  of  skilled  surgical  advice  whenever  any  indications  even  pointed 
to  this  necessity,  while  the  eminent  surgeon,  at  the  height  of  his 
masterly  work  in  the  major  surgery  of  gynecology,  had  the  mental 
breadth  to  keep  his  private  hospital  filled  with  patients  undergoing 
what  was  strictly  neurologic  treatment,  while  he  might  have  easily 
followed  the  prevailing  fashion  and  removed  the  ovaries  of  every  one 
of  them. 

But  the  average  of  professional  work  or  breadth  of  character 
cannot  be  predicated  from  such  men  as  these,  and  it  is  to  be  feared 
that  like  conditions  of  discernment  and  cool  judgment  are  often 
wanting  in  both  specialties,  though  it  may  be  said  of  the  neurologist, 
at  least,  that  a  too  narrow  viewpoint  cannot  lead  so  easily  to  disaster 
to  the  patient  as  in  the  case  of  his  brother  specialist. 

And,  indeed,  no  more  difficult  class  of  cases,  from  the  point  of 
view  of  their  diagnostic  classification,  can  be  found  in  the  practice 
of  medicine,  and  unless  the  physician  has  both  a  g}Tiecic  and  neuro- 
logic facet  to  his  crystallized  experience  he  may  make  mistakes.  The 
author  particularly  recalls  a  case  under  his  care  before  the  develop- 
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ment  of  his  g}Tiecic  training  where  evidences  of  hysteria  were  asso- 
ciated with  a  vulvar  discomfort,  which  could  have  been  none  other 
than  a  minute  caruncle.  An  imperfect  examination  was  made,  but  the 
slight  evidence  of  local  disease  did  not  seem  to  bear  an  etiologic  rela- 
tion of  importance  to  the  very  manifest  hysteric  symptoms  existing, 
and  the  case  was  treated  entirely  from  the  neurologist's  standpoint  with 
but  partially  satisfactory  results.  A  retrospective  review  of  its  man- 
agement makes  it  evident  that  the  local  affection  should  have  been 
carefully  sought  for  and  remedied  simultaneously  with  the  neurologic 
treatment,  care  being  observed  to  so  adapt  and  direct  the  latter  that 
the  patient's  attention  was  attracted  away  from  an  undue  contempla- 
tion of  the  local  symptoms. 

In  the  management  of  these  cases  of  manifest  hysteroid  condi- 
tions associated  with  local  disorder  or  lesion,  whether  pelvic  or  ex- 
trapelvic,  it  is  clearly  our  duty  to  correct  the  local  faults  while  pur- 
suing measures  to  eradicate  the  main  affection;  but  I  believe  the 
profession  will  agree  with  me  that  too  much  stress  has  been  laid  upon 
the  so-called  "reflex"  causes  of  nervous  disease  in  recent  years,  though 
no  one  can  deny  the  real  importance  of  reflex  nerve-strain  from  a 
degenerating  or  badly  functionating  organ.  Ovarian  congestion  and 
tenderness  have  been  specially  frequent  in  these  border-line  cases, 
and  these  organs  have  been  removed  time  and  again  for  conditions 
of  exaggerated  nervous  disorder  without  securing  the  expected  relief, 
for  the  simple  reason  that  the  ovary  was  not  the  seat  of  the  real  dis- 
ease, but  merely  the  spot  at  which  appeared  the  peripheral  expression 
of  a  centric  disease  of  the  nervous  system.  Such  a  course  of  pro- 
cedure was,  moreover,  incorrect  in  the  nature  of  the  local  remedy 
applied,  for  it  should  not  be  forgotten  that  centric  disease  may 
he  favorably  affected  by  peripheral  applications  to  the  end-organs 
through  which  it  expresses  itself,  the  remedy  in  these  cases  not  hav- 
ing been  a  curative  removal  of  the  congestion  or  tenderness,  but  a 
violent  amputation  of  a  but  slightly  diseased  organ,  thus  adding  a 
distinct  blow  to  an  already  unpoised  nervous  system.  In  place  of 
such  heroic  procedures  we  should  substitute  the  locally  alterative 
action  of  vaginal  electricity,  which  is  capable  not  only  of  removing 
the  local  congestion  or  hyperplasia,  but,  also,  of  producing  a  very 
valuable  centripetal  effect  upon  the  disordered  cerebral  centers. 

An  interesting  demonstration  of  the  latter  truth  is  recalled  in  the 
case  of  a  young  lady  referred  to  the  author  some  years  ago  by  the  late 
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Dr.  Pepper,  her  home  pliysician  roportmg  that  the  pain  and  temier- 
iiess  in  the  region  of  the  left  ovary  had  become  bo  great  that  she 
was  rapidly  drifting  into  the  dangers  oi  morphinomania.  In  addition 
to  the  marked  hysteric  condition  present,  there  was  distinct  bogginees 
in  the  region  of  the  ovary  complained  of,  Thia  speedily  diminishcil 
under  positive  vaginal  treatment  with  hoth  currents  applied  by  a 
small  cotton -cove  red  electrode  and  abdominal  pad,  associated  with 
removal  from  home  surroundings,  general  electricity,  and  massage, 
resulting  in  complete  cure.  The  local  conditions  of  this  case  were 
exactly  similar  to  tliose  of  the  following  cases,  botli  of  which  were, 
however,  more  virulent  in  their  hyateric  condition,  and  ultimately 
illustrated  the  fallacy  of  the  theory  of  a  local  pelvic  origin  of  this 
protean  disease  of  the  brain. 

A  young  gir!,  of  plain  PennsylvBnia-Gennaii  psrentRge  and  the  picture 
of  wlioleBOme  physical  girlhood.  wttH  the  patieut  of  an  able  practitioner  who 
had  long  been  the  family  physician.  During  tlie  serious  enil  ilnalty  fatal 
illness  of  a.  younger  sistor  a  lalent  neuropathic  diatliesis  became  prominent  in 
Uiis  patient,  who  went  tlirough  an  elaborate  mimicry  of  the  traumatio  spinal 
nieniagitia  of  which  her  sister  suffered  in  the  Bome  room,  and  seomcd  desirous 
of  diverting  to  liei-self  all  the  attention  of  a  too  soIJeitoua  mother.  After  vari- 
ous I'hanges  in  the  manifedtalion  of  the  neuropathy,  and  many  thcrappiitic 
•flforts  on  the  part  of  her  physician,  she  was  sent  to  Uie  Infirmary  for  Nerv- 
ous  Diseases  and  placed  under  seclusion,  rest,  and  massage  without  adequate 
electric  treatment.  About  this  time  the  patient's  attention  became  fixed  on 
a  pain  in  the  pelvis,  aggravated  at  the  periods,  and  her  physician  finally  dc' 
cidcd  that  the  removal  of  the  ovaries  would  be  wise,  which  was  iuccessfully 
done.  The  pain,  however,  became  worse  than  ever  after  the  operation,  aod 
nearly  a  year  afterward  her  physician  sent  lier  to  the  author  in  despair.  The 
uterus  waa  now  fixed  and  extremely  tender  at  the  stumps  of  the  ovaries,  with 
probably  one  or  more  irritating  ligatures  in  these  positions,  and  the  local 
electric  treatment  that  she  was  willing  to  receive  was  of  little  avail.  Obstinate 
bowel  obstruction  gradually  developed  later,  for  which  a  second  operation  was 
performed,  this  operation  revealing  a  poaluporative  adhesion  lietiveen  the  b|i- 
pendix  and  the  stump  of  the  right  ovary.  The  patient  foiled  to  rally  from 
this  operation,  expiring  some  hours  later. 

A  similar  case  in  some  respects  was  admitted  to  the  sanatorium  from 
Northern  Ohio  in  1805,  the  young  lady's  physician  sending  her  for  treatment 
for  an  adherent  right  ovary,  which  was  also  enlarged  and  tender:  a  diagnosis 
which  had  been  made  by  himself  and  a  distinguished  surgeon  of  Cleveland. 
Fortunately  for  the  possibilities  of  a  fuller  diagnosis,  the  patient's  aunt  ac- 
companied her  to  Philadelphia.  An  examinulion  on  admission  led  me  to  con- 
clude that  the  pain  complained  of  in  the  |ielvis  was  mainly  uterine  in  seat, 
DO  considerable  periuterine  or  ovarian  dihca)ii'  1>ving  manifest.     I  was,  more- 
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over,  led  to  suspect  an  overw'helming  neuropathic  taint  from  a  peculiar  glitter 
of  the  eye  which  will  frequently  be  found  in  hysteric  cases,  and  from  the  very 
apparent  evidences  that  her  family  were  unsuspectingly  fostering  her  aches  and 
pains:  a  view  of  the  case  that  was  not  shared,  at  this  time,  by  her  physician. 

She  was  placed  on  combined  neurologic  and  gynecic  treatment,  consisting^ 
of  general  electric  treatment,  massage,  and  regulated  exercise,  and  daily  vaginal 
applications  of  the  constant,  followed  by  the  induced  current,  interspersed 
with  weekly  intra-uterine  applications  of  the  same  currents,  and  was  sent 
home  in  a  greatly  improved  condition  with  full  directions  for  a  continuance 
of  the  methods  at  the  hands  of  her  home  physician.  This  gentleman  has 
kindly  informed  me  since  that  the  methods  were  not  continued,  but  that 
laparotomy  with  removal  of  the  ovaries  was  performed  instead  some  months 
afterward,  these  organs  being  found  normal  and  free  from  adhesions.  The 
patient  unfortunately  succumbed  to  the  operation. 

The  fact  that  these  two  patients  died  as  a  consequence  of  the 
operative  procedures  undertaken  for  their  relief  is,  of  course,  not  in 
itself  a  condemnation  of  the  methods  or  the  theories  behind  them, 
for  in  both  cases  the  deaths  were  caused  by  accidental  circumstances 
connected  with  operations  that  are  usually  more  or  less  safely  per- 
formed, though  the  fact  that  such  possibilities  attend  a  method  of 
treatment  of  a  nonfatal  disease  should  never  be  lost  sight  of.  But 
tliat  clearer  after-sight  that  is  often  more  accurate  than  foresight 
shows  that  the  remedy  was  disproportionate  to  tlie  disease,  particu- 
larly when  we  consider  wliat  would  have  been  the  natural  history 
of  the  disease  if  all  therapeutic  efforts  had  been  w^ithheld,  as  in  the 
cases  of  pneumonia  studied  by  the  elder  Flint  many  years  ago.  Un- 
doubtedly both  patients  would  have  been  still  living,  so  far  as  the 
diseases  under  consideration  are  concerned.  It  is  likely,  also,  that 
both  would  have  been  better  by  reason  of  changed  internal  and  ex- 
ternal conditions  through  flux  of  time,  or  by  reason  of  the  too  in- 
dulgent relatives  either  mending  their  ways  or  being  worried  to  death; 
at  any  rate,  the  patients  would  have  remained  alive. 

But  entirely  apart  from  the  accidentally  fatal  results  noted  in 
the  two  cases,  each  case  indicated  in  another  way  that  the  local  con- 
ditions were  inadequate  in  themselves  to  cause  the  general  condition 
complained  of.  In  the  one  case  the  first  operation,  which  was  in  every 
way  an  immediate  success,  left  the  patient  in  an  unchanged  neurotic 
condition,  to  which  was  added  the  sufferings  from  postoperative 
sequels.  In  the  other  case  the  early  fatal  result  precluded  any  esti- 
mate of  the  effect  of  the  operation  in  relieving  pain,  but,  by  revealing 
the  fact  that  there  was  no  organic  disease  or  morbid  adhesion  present. 
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the  oppratiun  clearly  indicati^d  that  a  failure  in  this  respect  woulil 
have  attended  an  immediately  Buceessful  r^ult. 

A  thorough  study  of  cases  of  this  nature  conveys  several  valu- 
able lessons  to  the  thoughtful  physician,  chief  of  which  is  that  they, 
witli  many  other  immediately  successful  cases,  demonstrate  ultimately 
tiie  unwisdom  of  removal  of  normal  ovaries  for  any  form  of  hysteria. 
Of  castration  for  airable  diseases  of  these  organs  reference  will  be 
made  elsewhere  in  these  pagea  (page  110). 

A  second  lesson  admoniehea  ua  to  include  the  patient's  relatives 
in  our  scheme  of  treatment  when  it  is  impracticable  to  remove  the 
patient  from  their  influence  for  a  sufficiently  long  period.  In  the 
case  treated  after  the  first  operation  the  electric  treatment  was  ren- 
dered ineffective  by  tiie  fact  that  the  paftent  remained  at  home  dur- 
ing its  continuance.  In  the  last  case  the  removal  from  home  influ- 
ences was  a  valuable  assistance  to  the  treatment  employed,  and  the 
patient  was  vastly  improved  when  circumstances  rendered  it  neces- 
sary for  her  return  to  surroundinp  that  had  been  nervously  hurtful 
since  her  birth.  Had  it  been  possible  for  this  patient  to  have  ob- 
tained congenial  occupatioa  elsewhere,  which  was  suggested  at  the 
time,  there  is  no  dmibt  but  that  a  complete  restoration  to  health  would 
have  oceurred. 

Differential  SiagnoBis  between  Hysteria  and  Neiu-aBtlie&ia. — The 
determination  of  the  preponderance  of  hysteric  or  neurasthenic  feat- 
ures in  a  esBe  is  most  difficult  in  actual  practice,  and,  while  even  a 
partial  discussion  of  the  question  is  beyond  the  scope  of  this  work, 
it  may  be  useful  to  mention  a  valuable  point  to  which  attention  was 
first  called  by  the  late  Georges  Apostoli.  This  writer  asserted  that 
a  large  proportion  of  patients  affected  with  hysteria  feel  little  or  no 
pain  when  static  sparks  are  administered  to  them,  while  neurasthenic 
patients  invariably  shrink  from  this  treatment,  its  painful  features 
being  exaggerated.  The  roason  for  this  is  doubtless  the  well-known 
prevalence  of  anesthesia  and  analgesia  in  hysteric  persons.  Certain 
it  is  that  this  differential  index  has  been  found  by  the  author  ex- 
tremely valuable  in  doubtful  cases,  and  when  the  spark  treatment  is 
used  as  a  therapeutic  measure  in  hysteric  patients,  their  improvement 
coincides  with  a  gradual  increfl;=e  in  the  pain  effects  of  this  pri^cediirc. 

The  Rest  Cure  in  the  Treatment  of  Hysteria  and  Hysteroid 
Affections.  —  There  is  no  question  nf  the  very  great  value  of  the 
"rest  cure"  in  two  distinct  classes  of  affections:    the  hysteroid  con- 
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ditions,  and  physical  prostration,  sometimes  called  nervous  prostra- 
tion. Dr.  Weir  Mitchell,  its  distinguished  originator,  conferred  a 
lasting  benefit  upon  humanity  in  making  this  method  popular,  and 
it  should  also  be  added  that  great  credit  in  this  connection  is  also 
due  the  late  Dr.  William  Goodell,  who  proved  that  many  so-called 
uterine  afFections  were  of  really  neurotic  origin — "nerve-mimicries 
of  uterine  disease" — and  distinctly  curable  by  this  method.  That  many 
cases  have  been  subjected  to  this  treatment  that  were  not  proper 
subjects  for  it,  and  that  it  has  been  imperfectly  applied,  docs  not 
detract  at  all  from  its  value  when  skillfully  directed  in  properly  se- 
lected cases. 

It  is  probable  that  the  principal  failures  in  the  employment  of 
this  method  have  been  due  not  only  to  improperly  selected  cases, 
but  to  a  misapprehension  of  the  method  itself.  He  who  imagines 
that  the  "rest"  is  the  main  feature  of  the  method  in  any  case  other 
than  mere  physical  prostration  is  far  wide  of  the  mark.  This  con- 
venient and  pleasing  term  is  only  the  name  for  a  most  rigid  method 
of  treatment,  which  has  as  its  chief  elements  the  replacement  of  drug 
medication  by  valuable  physical  methods  of  affecting  the  body,  asso- 
ciated with  a  rigid  diet  and  a  command  of  the  will-power  of  the 
individual.  In  most  cases  the  rest  is  a  mere  incident  in  the  subjec- 
tion of  the  patient  to  more  important  influences. 

I  have  already  said  that  its  chief  field  lies  in  the  hysteroid  con- 
ditions, and  in  these  the  most  rigid  application  of  its  rules  is  most 
valuable.  Without  attempting  the  difficult  task  of  defining  these  con- 
ditions I  wish  to  point  out  that  cases  with  hypochrondriac  symptoms 
are  not  necessarily  hysteroid,  but  often  neurasthenic,  as  described  in 
the  next  chapter,  and  that  tliese  cases  are  poor  subjects  for  the  Weir 
Mitchell  method,  mainlv  because  the  seclusion  is  harmful.  Cases  of 
physical  prostration  from  absolute,  not  relative,  overwork  are  also 
good  subjects  for  the  method  and  respond  readily  to  it. 

The  cliiof  features  of  this  method,  as  employed  by  the  author, 
are:  conii>leto  removal  from  accustomed  scenes  and  associates  and  rest 
in  bed  under  the  care  of  a  specially  trained  nurse,  who  screens  the 
patient  from  all  communication  with  her  friends  for  a  definite  period, 
usually  at  least  four  weeks.  During  the  first  two  or  three  weeks  the 
patient  remains  at  absolute  rest  in  bed,  though  she  may  rise  to  attend 
the  calls  of  nature  in  all  but  the  most  extreme  cases.  Massage  is  given 
daily  in  the  morning.     In  the  afternoon  general  electric  stimulation 
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is  applied,  preceded  by  the  local  electric  treatment  to  the  pelvis  or  to 
the  stomach  which  may  be  indicated  in  the  particular  case,  and  which 
is  often  so  important  when  there  is  evidence  of  a  reflex  origin  of  the 
nervous  symptoms. 

The  diet  during  this  time  is  carefully  specified,  beginning  with 
milk  alone,  1  quart  per  diem,  during  the  first  seven  days,  to  which 
toasted  bread  is  added  at  mealtimes  in  some  cases.  During  the  second 
week  koumys  is  taken  between  meals  and  cocoa  replaces  the  milk  at 
breakfast  and  supper.  In  the  third  week  full  diet  may  be  given,  fol- 
lowed by  from  3  to  5  drops  of  freshly  prepared,  chemically  pure  nitro- 
hydrochloric  acid  in  3  ounces  of  water  after  meals,  the  koumys  being 
continued  between  meals. 

■ 

The  getting  up,  which  begins  at  the  end  of  the  third  or  fourth 
week,  should  be  very  gradual, — at  first,  a  half -hour,  once  a  day,  in- 
creasing a  half-hour  each  day. 

After  the  patient  completes  lier  getting  up  she  continues  the  gen- 
eral electric  treatment  for  a  while  longer,  depending  on  the  case, 
requiring  an  hour's  rest  after  each  daily  application,  and  receives  static 
insulation  and  breeze  from  a  powerful  machine  in  the  other  half  of 
the  day  in  place  of  massage. 


CHAPTER  VIII. 
Neurasthenia  and  Neuvous  Prostration. 

Neurasthenia,  or  the  American  disease,  first  described  by  the 
late  George  M.  Beard,  to  whom  American  physicians  owe  the  rescue 
of  electro-therapeutics  from  the  blighting  effects  of  quackery,  has 
been  the  subject  of  much  study  and  many  treatises  in  several  lan- 
guages, as  physicians  the  world  over  recognized  that  its  occurrence  was 
by  no  means  limited  by  political  boundaries,  nor  even  by  the  existence 
of  the  environments  of  a  new  country.  That  it  is  peculiarly  a  disease 
of  modern  civilization,  even  though  described  to  some  extent  by  Burton 
in  his  "Anatomy  of  Melancholy,"  published  in  1G21,  is  but  another 
way  of  saying  that  it  is  one  of  the  penalties  of  that  evolutionary 
development  under  which  society  is  continuously  progressing. 

Of  the  exact  nature  of  neurasthenia  several  views  are  current,  the 
most  reasonable  being  that  it  is  a  symptomatic  manifestation  of  an 
imperfect  performance  of  all,  or  nearly  all,  of  the  organic  functions  of 
the  animal  life  causing  perversion  of  the  nutrition  and  functionation 
of  the  nervous  system.  Though  it  may  be  caused  by  a  sudden  mental 
sliock,  such  a  causation  is  unusual,  and  the  cases  in  which  it  occurs 
are  more  nearly  related  to  hysteria.  The  assumption  that  excessive 
occupation  due  to  the  claims  of  business  or  society  is  a  frequent  cause 
is  but  relatively  true,  for  in  a  normal  condition  it  is  not  work,  but 
worry,  that  tells  hardly  upon  the  individual.  In  the  abnormal  con- 
ditions of  alimentation  and  excretion,  which  are  probably  the  primary 
cause  of  neurasthenia,  a  persistence  in  any  occupation  requiring  a  high 
grade  of  mental  work  or  irregular  hours  becomes  a  persistence  in  rela- 
tive overwork,  though  the  same  exertions  may  be  harmless  under 
more  normal  conditions. 

The  view  that  assigns  the  many  functional  derangements  of  the 
nervous  system  comprised  in  neurasthenia  to  an  autointoxication  due 
to  an  imperfect  performance  of  the  abdominal  functions  is  gaining 
ground,  and  is  evidenced  by  the  recognition  of  lithemia,  in  many  cases, 
in  association  with  the  nervous  symptoms. 
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An  enumeration  of  the  symptoms  of  neurasthenia  would  occupy 
more  space  than  is  available  in  a  work  of  this  nature.  Considered  as  a 
whole,  the  subjoctive  symptoniB  usually  display,  in  a  most  varied  way, 
a  more  or  less  pronounced  inability  to  perform  with  personal  aatisfac- 
tion  the  various  tasks  imposed  upon  the  individual  by  the  necessities 
of  a  social  existence.  Of  objective  symptoms  the  most  pronounced  are 
due  to  disordered  action  of  the  sympathetic  system  of  nerves,  disor- 
dered circulation,  and  general  metabolic  sluggishness. 

In  the  treatment  the  main  purpose  should  be  to  arouse  the  defect- 
ive activities  of  the  abdominal  sympathetic  nervous  system  and  of  the 
organs  under  its  control.  The  effectiveness  of  peripheral  applications, 
8ueh  as  the  cold  hath  of  momentary  duration  or  applications  of  static 
electricity,  in  restoring  circulatory  and  nutritive  control,  is  no  argu- 
ment against  the  abdominal  origin  of  the  malady,  as  these  agencies 
exert  powerful  afferent  effects  on  the  sympathetic  ganglia  as  well  as 
upon  the  cerebro-spinal  centers  of  innervation.  Of  this  nature  are 
also  vibration  therapy,  massage,  and  electromotor  stimulation  of  the 
limbs  and  body-surface,  with  the  added  advantage  of  a  stimulation  of 
the  local  circulation,  nutrition,  and  tissue-metabolisra;  but,  unless  the 
abdominal  eympathotie  8>'stem  la  directly  reached,  the  worst  of  these 
cases  will  fail  of  complete  remedial  alleviation,  and  dissatisfaction  will 
result  to  both  patient  and  physician. 

Best  and  regulation  of  the  diet  added  to  these  peripheral  stim- 
ulations will  do  much  for-some  of  these  cases,  but  will  be  lamentably 
ineffective  in  others.  The  importance  of  rest  alone  has  been  enor- 
mously overrated  of  late,  so  much  so,  indeed,  that  hundreds  of  patients 
who  have  done  nothing  but  rest  all  their  lives  are  put  through  a  costly 
treatment  by  their  physicians  under  an  inordinate  belief  in  this  shib- 
boleth, only  to  find  their  neurasthenic  svTnptoms  made  worse  by  the 
burdensome  effect  of  tem[K)rary  additions  of  fat,  or  their  hypochon- 
driac eymptoraa  intensified  by  a  prisonlike  confinement.  In  Phila- 
delphia alone  a  number  of  such  cases  have  leaped  from  their  bedroom 
windows.  The  fact  that  partial  rest  each  day,  away  from  home  and 
under  the  surroundings  of  a  well -regulated  sanatorium,  is  a  most  valu- 
able portion  of  the  treatment  will  not  make  rest  at  the  patient's  home 
or  in  a  hoarding-house  of  equal  effect.  Sliom  of  its  institutional  set- 
ting, change  of  surroundings,  and  the  expectancy  that  occurs  when  a 
number  of  such  persons  are  treated  together,  this  feat\ire  of  the  treat- 
ment is  as  often  harmful  as  useful.     Hest  and  surface  treatment  in 
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lounge-ridden  cases  are  much  like  certain  farming  observable  in 
neglectful  sections  of  the  country,  where  the  surface-scratching  of 
superficial  farming  fails  to  supplement  the  fallow  rest  in  producing 
good  crops.  In  neurasthenia  the  causal  conditions  should  be  stirred 
from  the  foundation  by  appropriate  medication  and  applications  to 
the  abdominal  sympathetic.  Electricity  applied  directly  to  the  ab- 
dominal organs  is  a  most  valuable  means  of  accomplishing  this,  and 
it  should  be  supplemented  by  appropriate  doses  of  exercise  as  well  as 
rest, — the  rest  to  follow  each  dose  of  electricity  or  mechanical  exercise. 

Electricity  has  been  used  for  years  in  this  country  in  the  treat- 
ment of  neurasthenia,  but  it  is  to  be  regretted  that  its  use  has  partaken 
so  largely  of  the  antiquated  Duchenne  methods  as  to  be  closely  analo- 
gous to  the  soil-scratching  style  of  farming  referred  to  and  equally 
imperfect  in  results.  Even  when  retained  in  the  hands  of  the  physi- 
cian or  an  intelligent  assistant  these  methods  are  merely  a  surface 
excitation,  and  fall  far  short  of  the  possibilities  that  have  been  demon- 
strated by  modern  electrotherapy.  Unfortunately,  the  battery  is  often 
relegated  to  the  nurse  xmder  imperfect  instructions,  which  lessens  still 
further  any  good  results  it  might  give. 

Aside  from  the  assumption  that  an  agent  of  this  nature  can  be 
employed  properly  by  unskilled  persons,  the  fault  of  the  Duchenne 
methods  of  motor  stimulation  in  neurasthenia  are :  too  great  a  reliance 
on  the  limited  value  of  induction  currents ;  the  use  of  electrodes  of  in- 
adequate size  in  the  applications  to  the  trunk,  resulting  in  an  insuf- 
ficient current-density  at  any  point  beneath  the  surface-muscles ;  and 
failure  to  apply  currents  of  effective  density  to  the  abdominal  ganglia 
and  viscera. 

The  excellent  results  derived  from  constant  currents  of  50  to  150 
milliamperes  in  the  utero-  or  vagino-  abdominal  applications  of  the 
Apostoli  method  first  directed  my  attention  to  the  value  of  large  elec- 
trodes and  considerable  currents  in  these  conditions.  As  a  result  of 
those  g\'necic  applications,  an  improved  general  health  is  almost  in- 
variable, which,  though  in  part  due  to  the  control  exerted  over  the 
growth,  must  be  often  largely  due  to  the  necessary  inclusion  of  the 
abdominal  structures  in  the  field  of  the  current.  Almost  as  good 
results  in  the  stimulation  of  the  sympathetic  may  be  gained  by  placing 
the  indifferent  electrode  beneath  the  back,  in  the  shape  of  a  very  large 
wired-cotton  pad,  and  the  active  one,  which  should  bo  six  or  seven 
inches  in  diameter,  on  the  abdominal  surface.     A  greater  effect  is 
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obtained  if  the  active  electrode  is  given  a  circular  motion,  being  lubri- 
cated by  soaping,  as  all  portions  of  the  abdominal  contents  are  thus 
successively  brought  under  powerful  electric  stimulation. 

The  same  pads  are  also  useful  in  the  administration  of  deeply 
penetrating  induction  currents;  which  may  follow  the  constant  cur- 
rent stimulation  and  should  be  primary;  hut  time  and  effort  may  be 
economized  by  combining  the  primary  induction  with  the  constant 
current  after  the  constant  current  alone  has  been  employed,  as  this 
combination  is  peculiarly  powerful  as  a  motor  stimulant  of  relaxed 
muscular  structures  of  all  kinds,  giving  all  the  attainable  efficiency 
of  induction  currents,  while  the  more  valuable  constant  current  action 
is  continued. 

The  applications  to  the  peripheral  motor-sensory  apparatus  are 
also  best  made  by  the  constant  current  instead  of  the  induction,  the 
patient  continuing  to  lie  on  the  large  pad,  while  the  smaller  one. 
which  ia  to  be  kept  negative  and  well  soaped  for  lubrication,  is  carried 
over  the  motor  points  of  each  group  of  muscles  of  the  limbs  in  a  labile 
manner,  all  shock  or  unpleasant  sensations  being  avoided  by  the  free 
use  of  tlie  controller  and  meter,  the  former  permitting  the  current  to 
be  turned  on  after  the  pad  is  in  position  and  off  before  it  is  removed 
from  the  limb.  Only  those  muscles  that  are  physiologically  associated 
in  action  should  he  included  in  the  same  upward  and  downward  strokes 
of  the  pad.  For  full  particulars  of  the  mode  of  applying  general  con- 
stant current  stimulation  the  reader  is  referred  to  Chapter  V.  As  com- 
plete motor  stimulation  of  all  the  voluntary  muscles  is  thus  gained 
as  is  produced  by  the  induction  current,  with  a  greater  stimulation  of 
the  peripheral  nerves  and  tissue-metabolism.  The  sense  of  exhilaration 
is  more  marked  than  with  the  induction  current,  and  greater  warmth 
of  the  extremities  is  produced. 

With  scientifically  applied  currents  as  the  principal  feature  of  the 
treatment,  other  measures  are  conjoined  as  required,  including  mas- 
sage if  the  bodily  condition  is  much  below  normal,  rest  for  an  hour 
after  each  treatment,  nitrohydrochlorie  acid  if  the  liver  is  sluggish.' 
and  possibly  a  gentle  laxative  for  a  time.  Tn  many  wises  thus  treated 
the  diet  requires  but  little  attention,  for,  above  all  things,  we  should 
not  pamper  the  stomach,  hut  rather  whip  it  into  obedience.    The  final 

■  I  believe  that  the  frpBhlv  prppured  C,  P.  NHCl  lifts  a  far-reaching  effect 
in  lithemic  onditions,  ind^iwndeutly  of  a  sluggish  liver,  unleaa  hyperclilor- 
lijdria  is  found  to  be  preaent 
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result  is  apt  to  be  a  far  more  lasting  acquisition  of  healthy  blood  and 
flesh  than  if  the  main  features  of  the  treatment  were  rest  and  over- 
feeding alone. 

In  some  cases,  however,  where  the  nutrition  is  decidedly  at  fault, 
absolute  rest  may  be  used  with  great  advantage  for  a  time  in  connec- 
tion with  the  other  remedies,  but,  if  the  electric  treatment  be  of  the 
kind  described,  the  duration  of  absolute  rest  need  not  be  greater  than 
two  weeks,  to  be  followed  by  two  or  four  weeks  of  the  electric  treat- 
ment under  the  rest-and-exercise  plan  before  the  patient  returns  to  the 
active  affairs  of  life. 

The  value  of  this  modification  of  the  "rest  cure"  has  been  attested 
by  a  number  of  years'  successful  employment  without  a  single  failure, 
though  previous  experience  with  the  re8t-andK)verf ceding  method  re- 
sulted in  a  number  of  partial  failures  to  permanently  cure  the  patient. 

Another  most  valuable  systematic  treatment  of  neurasthenia  is 
that  by  static  insulation,  the  static  breeze,  and  light  sparks  dra\ni 
from  the  most  affected  portions  of  the  body.  This  method  is  specially 
recommended  by  Snow,  Morton,  Vigoroux,  and  others,  and  probably 
acts  by  a  general  vasomotor  and  metabolic  stimulation.  Recovery  is 
often  indicated  by  an  increased  perspiration  under  treatment,  particu- 
larly in  cases  that  presented  a  suppression  of  this  excretion. 

On  re-entering  active  life  the  former  patient  should  remember 
that  her  indisposition  was  not  one  that  had  been  acquired  accidentally, 
but  was  the  result  of  an  imperfect  response  of  the  vegetative  life  to  the 
particular  environment;  and  while  a  continuance  of  the  accustomed 
mental  efforts  may  be  conducive  to  a  healthy  will-power,  nature  ad- 
monishes her  to  seek  a  broader  physical  life,  and  to  minimize  the 
effects  of  artificial  surroundings  by  spending  a  larger  portion  of  each 
year  in  closer  communion  with  itself. 


CHAPTER  IX. 
Menstrual  Derangements. 

Menstruation,  essentially  a  neuro-vasculo-glandular  phenome- 
non, is  probably  more  directly  affected  by  electric  applications  than 
any  other  fimction  of  the  body.  Demanding  a  certain  equipoise  of  the 
nervous  elements  constituting  the  aptly  named  "abdominal  brain," 
the  inevitable  result  of  currents  so  applied  as  to  affect  these  nerve- 
structures  is  the  regulation  of  the  function  when  deranged  in  any 
way,  particularly  when  the  flow  is  aperiodic  or  deficient  in  quantity 
or  quality.  The  condition  present  in  many  cases  is  essentially  of  a 
neurologic  nature,  requiring  methods  of  a  nerve-stimulating  char- 
acter, rather  than  strictly  local  or  cataphoric  applications.  Where  the 
derangements  arc,  on  the  contrary,  accompanied  or  caused  by  physi- 
cal changes  in  the  uterus  or  adjacent  organs  a  method  aiming  at 
correcting  the  local  conditions  is  essential.  Owing  to  the  nerve-rela- 
tionships of  this  function,  it  will  be  found  that  any  extensive  electric 
treatment  of  any  portion  of  the  body,  at  or  near  the  menstrual  moli- 
men,  will  tend  to  increase  or  hasten  the  flow,  and  particularly  is  this 
true  of  intra-uterine  constant  current  treatment,  during  which  it  is 
well  to  warn  the  patient  of  this  peculiarity.  Where  no  abnormality  of 
menstruation  exists,  therefore,  it  is  well  to  intermit  general  electric 
treatment  of  any  character  during  the  period,  unless,  indeed,  it  is 
desired  to  increase  its  duration  or  amplitude. 

Amenorrhea.  —  In  the  irregularly  appearing,  deficient,  or  sup- 
pressed periods  of  3'oung  girls  just  entering  womanhood  the  abdomino- 
dorsal  application  of  either  the  constant  or  induction  current,  negative 
to  abdomen,  is  particularly  indicated  (preferably  the  former),  the 
slight  exposure  of  the  person  freeing  it  from  objections  inherent  in 
any  other  method.  It  is,  of  course,  incumbent  on  the  physician  to 
inquire  closely,  so  far  as  possible,  into  the  causes  of  the  irregularity, 
and  to  institute  additional  means  for  their  removal.  Sedentarv  habits, 
overstudy,  deficient  assimilation  of  food,  and  particularly  auto-in- 
toxication from  accumulated  excretions  within  the  intestines  will 
most  often  be  found  to  be  the  causes  that  lead  to  irregularity  in  the 
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development  of  the  sexual  organs,  and  these  must  reeeive  appropriate 
attention.  In  certain  eases,  however,  the  suppression  occurs  in  other- 
wise healthy  and  even  robust  individuals  as  a  result  of  mental  or 
climatic  influences  or  a  change  of  environment,  as  when  a  girl  re- 
moves from  the  country  to  the  city  or  goes  on  shipboard  to  a  new 
country.  I  have  even  noted  such  irregularity  in  the  case  of  a  girl 
wlio  went  south  from  Philadelphia  to  a  more  rural  section.  In  the 
former  case  electricity  should  be  conjoined  with  the  other  indicated 
remedial  procedures;  in  the  latter  it  will  be  sufficient  alone,  as  the 
nervous  system  is  mainly  at  fault.  Whether  the  suppression  be  due 
to  a  general  debility  or  to  a  mere  disarrangement  of  the  nerve-forces, 
a  stimulation  of  the  neuro-vascular  processes  in  the  pelvis  is  most 
beneficial.  The  current  should  be  thoroughly  applied  to  the  abdomi- 
nal and  pelvic  sympathetic  plexuses  and  to  the  lumbar  enlargement. 
The  patient  lying  upon  the  large  pad,  the  round  pad  should  be  applied 
alternately  to  the  epigastrium  and  hypogastrium,  from  50  to  100 
milliampdres  being  employed.  There  are  very  few  cases,  indeed,  that 
resist  strong  currents  thus  applied,  though  vaginal  and  intra-uterine 
applications  may  exceptionally  be  required  as  a  still  stronger  stimulus 
to  the  nervous  processes  of  the  pelvis.  The  active  pole  in  the  latter 
applications  should  invariably  be  negative,  on  account  of  its  marked 
congesting,  stimulating,  and  moisture-attracting  powers. 

Not  a  little  of  the  benefit  derived  from  the  external  applications 
in  these  cases  is  due  to  the  correction  of  the  constipation  and  imper- 
fect chylopoiesis,  which  is  usually  responsible  for  the  condition. 

Scanty  Menstruation. — If  electricity  at  times  is  only  an  adjuvant 
to  tonics  and  laxatives  in  the  amenorrhea  of  delicate  girls,  it  may,  on 
the  other  hand,  be  regarded  as  an  all-sufficient  reliance  in  the  scanty 
menstruation  of  mature  women.  This  latter  condition  is  frequently 
associated  with  neurasthenia,  both  in  women  of  slight  build  and  in 
those  who  are  becoming  too  fleshy.  The  normal  tidal  wave  of  firnc- 
tionation  is  deficient  in  both,  resulting  in  an  irritability  of  the  nerves 
that  renders  the  patient  miserable  for  a  week  or  more  in  each  month, 
or  else  permits  her  to  take  on  fat  by  an  accumulation  of  reserve 
material  that  would  otherwise  be  thrown  off,  as  suggested  by  Lap- 
thorn  Smith.  In  these  cases  we  may  employ  simple  bipolar  induction 
currents  from  the  fine  wire  to  the  uterus  or  vagina  as  a  nerve-stimulus, 
as  recommended  by  a  number  of  writers,  or  the  negative  constant  cur- 
rent to  the  vaginal  surface  of  the  uterus  or  to  the  cavity  as  I  usually 
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prefer,  employing  from  10  to  30  mi  Hi  amperes.  A  good  plan  is  to 
alternate  the  constant  and  induction  applications,  the  former  being 
applied  every  five  days. 

Both  currents  are  indicated  in  the  attraction  of  blood  and  nerve- 
force  to  tJie  pelvie,  and  some  patients  will  quickly  notice  a  relief  in 
the  symptoms  of  cerebral  fullncFS  and  discomfort,  which  they  rightly 
attribute  to  the  scanty  flow,  even  before  the  appearance  of  the  next 
period.  From  what  has  been  said  of  the  effect  of  any  electric  appli- 
cation on  the  period  it  will  he  seen  that  this  treatment  should  be 
continued  until  the  actual  appearance  of  the  period,  and  may  even  be 
applied  after  its  appearance,  to  intensify  the  effect. 

A  striking  illustration  of  the  effect  of  an  increased  flow  on  the 
nervous  system  was  observed  in  my  practice  recently  in  tlie  case  of  a 
lady  who  had  suffered  from  cerebra sthenic  symptoms  for  several 
years,  associated  with  nervous  dyspepsia,  scanty  menstruation,  and 
sterility.  The  uterus  was  retroverted,  but  otherwise  healthy.  Com- 
plete relief  of  the  gastric  symptoms  did  not  relieve  the  monthly 
accession  of  irritability  until  treatment  was  applied  to  the  pelvis. 
One  negative  intra-utcrine  application  a  few  days  before  each  period 
brought  on  a  satisfactory  flow  with  the  desired  relief. 

Menorrhal^a. — Menstmal  Pain;  Dysmenorrhea. — The  list  of 
pathologic  views  that  have  been  advanced  in  accounting  for  what  is 
usually  called  dysmenorrhea  is  someivhat  extended,  even  when  the 
term  is  restricte<l  to  the  uterine  type  of  painful  menstruation,  exclud- 
ing ovarian  and  inilammatory  pains  and  true  neuralgia.  Those  most 
prevalent  at  the  present  time  are,  on  the  one  hand,  the  mechauical 
theory  of  obstruction  from  stenosis  or  fle.tion,  which  may  be  called 
the  Marion-Sims  theory,  and,  on  the  other  hand,  the  parametritic 
theory  of  Schultze.  As  to  the  first,  it  is  not  sufficiently  well  known 
that  this  latter  observer  has  completely  upset  the  obstructive  or  me- 
chanical theory  by  demonstrating  that  a  sound  may  he  passed  during 
the  crisis  of  a  supposed  example  of  accumulation  without  encounter- 
ing fluid :  an  observation  which  I  have  verified  on  a  number  of  occa- 
sions. ■  In  several  inBtances  in  which  I  have  made  intra-utcrine  appli- 
cations during  great  pain  the  cervical  canal  was  found  to  be  not  only 
free  from  contraction,  but  distinctly  more  dilated  than  at  other  times. 
The  obstruction  theory  is  nlso  weakened  by  the  examples  of  stenosis  and 
anteflexion  that  occur  without  painful  menstruation.  Yet  Sehultzo's 
theory  of  parametric  or  perimetric  inflammation  as  a  cause  is  not  by 
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any  means  satisfactory.  That  it  has  failed  of  practical  acceptance  by 
those  even  who  advocated  it  is  shown  by  their  adherence  to  dilatation 
as  a  means  of  cure. 

In  that  excellent  picture  of  painful  menstruation  contributed  by 
W.  Gill  Wylie  to  the  "American  System  of  Qynecology^^  another 
pathologic  condition  is  suggested :  hyperesthesia  of  the  endometrium. 
That  an  hyperesthetic  condition  of  the  cavity  does  exist  in  these  cases 
I  think  anyone  who  has  passed  a  soimd  into  them  will  admit.  The 
exclamations  of  pain  when  the  internal  os  is  passed  are  most  char- 
acteristic, and,  in  cases  where  a  proper  gentleness  has  been  observed, 
must  be  other  than  normal ;  yet  there  are  certain  facts  which  indicate 
tliat  hyperesthesia  is  but  one  of  the  conditions  present.  In  a  typical 
attack  of  painful  menstruation  the  first  thing  to  appear  is  the  pain, 
i^hich  precedes  the  flow  by  an  appreciable  interval.  How  a  mere 
hyperesthesia  of  the  endometrium  can  explain  this  does  not  appear 
clear.  In  the  great  majority  of  such  cases  the  pain  ceases,  in  part 
or  altogether,  after  the  flow  has  been  established,  and  it  is  this  fact 
particularly  which  has  intrenched  the  believers  in  the  purely  mechan- 
ical or  obstructive  nature  of  the  trouble,  which,  in  its  boldest  form, 
attributes  the  pain  to  a  damming  up  of  the  menstrual  fluid  by  a  too 
narrow  outlet,  through  which  it  is  forced  by  a  "mimic  labor."  To 
Schultze's  demonstration  of  the  absence  of  an  accumulation,  which 
IS  corroborated  by  an  absence  of  dilation  above  the  alleged  stric- 
ture, may  be  added  another  argument  against  this  latter  view,  in  the 
fact  that  analogous  conditions  of  stricture,  as  in  the  male  urethra, 
are  not  attended  by  premonitory  pains,  but  by  greatest  pain  during 
the  actual  flow.  The  "mimic  labor''  illustration  is  inappropriate  for 
the  same  reason.  Finally,  the  nonexistence  of  a  fibrous  mechanical 
stricture  is  proven  by  the  fact  that  ether  will  relax  the  apparently 
stenotic  internal  os  sufliciently  to  permit  a  large  dilator  to  be  inserted. 

A  better  explanation  of  the  etiology  of  painful  menstruation  is 
that  which  regards  it  as  almost  entirely  a  nouro-muscular  phenome- 
non. Tlie  attempt  at  the  performance  of  an  important  function  while 
either  the  nerve-centers  in  the  cord  or  the  uterus  itself  are  in  an 
unprepared  condition  results  in  pain.  If  the  trouble  is  in  the  uterus 
the  pains  assume  a  nature  that  the  patients  themselves  have  accurately 
<lescribed  as  "cramps."  In  a  paper  read  before  the  Philadelphia 
Obstetrical  Society,  December  5,  1889,  the  author  proposed  for  this 
•condition  the  name  of  "menorrhspasm."     That  the  spasm  alone  is 


the  parent  of  the  pain  rather  than  retainod  excretion  ia  more  than 
likely,  an  associated  eefjuence  being  an  inhibition  of  the  excretory  act 
until  relaxation  has  occurreti, 

Menorrh spasm,  in  brief,  may  be  said  to  be  a  neuro-myotic  storm 
of  the  uterine  neuro-muscular  apparatus,  which  renders  the  excretion 
of  the  menstrual  fluid  temporarily  impossible.  Its  exciting  cause  may 
be  either  lack  of  development  of  the  organ  or  morbid  conditions  of 
the  endometrium,  while  its  remote  causes  are  traceable  to  all  those 
influences  in  modern  society  which  hinder  the  proper  development  of 
physical  life  in  young  women. 

That  a  spastic  muscular  contraction,  most  noticeable  at  the  in- 
ternal OS,  usually  accompanies  the  menorrhspasm  is  undoubted,  and 
there  is  reason  to  believe  that  the  contraction  may  be  excited  by  the 
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Fig.  3T. — Section  of  Uterui  mttde  dt  Os  Internum  (ad  tiat.),  showing  the 

Normal  Sixe  of  the  Oa  Internum,  the  Circular  DispositioD  ot  the  Fiberd 

Around  it,  and  the   Blood-vesselB   in   Froitimit;.     {Bartux.) 


sound  between  the  periods.  The  predominance  of  circular  fibers  at 
the  internal  os,  which  is  clearly  shown  in  the  accompanying  cut  (Fij;. 
37)  from  Barnes's  "Diseases  of  Women,"  oA'crs  a  ready  explanation 
of  this. 

If  such  views  of  this  condition  are  correct,  it  becomes  evident  at 
once  that  a  better  name  than  "dyBmenorrhea"  (difiicult  menstruation) 
should  be  used  in  describing  it,  particularly  since  this  term  at  once 
suggests  mechanical  conditions  only,  with  the  harsh  treatment  appro- 
priate to  such.  At  the  meeting  referred  to,  the  author,  while  advo- 
cating the  view  that  the  causative  condition  was  a  menorrhsijusm, 
urged  the  general  use  of  the  merely  symptomatic  designation,  "mennr- 
rhalgia"  (menstrual-flow  pain)  in  preference  to  "dysmenorrhea,"  as, 
in  itself,  involving  no  theory. 
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Accepting  the  neuro-muscular  view  of  the  cause  of  these  pains, 
the  oneness  of  the  pathologic  condition  in  all  cases  is  at  once  apparent, 
the  difference  being  only  a  matter  of  degree.  In  the  one  case,  the 
neuro-myotic  storm  is  but  a  danger-signal  pointing  to  a  neurotic  con- 
stitution, vasomotor  disturbances,  spinal  irritation,  abdominal  tor- 
pidity, or  even  merely  habitual  constipation ;  consequently  the  attempt 
at  the  performance  of  a  high  function  in  the  presence  of  these  disabling 
conditions  results  in  pain.  Given  a  high  degree  of  uterine  neuro-mus- 
cular incapacity,  and  the  spastic  spasm  occurs  in  the  absence  of  these 
allied  conditions,  rendering  direct  local  treatment  imperative  for  its 
relief. 

We  have,  then,  a  simple  and  convenient  division  of  cases  of 
menorrhalgia  into  those  not  requiring  local  treatment  and  those  in 
which  local  treatment  is  necessary.  The  dictates  of  common  sense 
unite  with  the  high  obligations  of  the  physician  in  urging  him  to 
assign  all  cases  of  menorrhalgia  in  virgins  to  the  former  class,  at  least 
until  he  has  demonstrated  by  a  failure  of  general  methods  that  a  local 
examination  is  imperative.  The  author  cannot  too  strongly  condemn 
the  general  habit  of  hasty  examination  in  these  cases, — ^a  habit  that 
is  a  direct  sequence  of  the  ultramechanical  views  of  the  day. 

For  practical  purposes  a  still  further  division  of  cases  requiring 
local  treatment  is  wise,  since  some  cases  are  either  due  to,  or  accom- 
panied by,  catarrhal  conditions  yet  confined  to  the  uterus,  while  others 
present  manifest  congestion,  inflammation,  or  other  morbid  conditions 
of  the  ovaries. 

Nervous  Menorrhalgia, — ^Menorrhalgia  of  the  lesser  degree,  and 
oven  the  most  painful  form,  when  accompanied  by  derangements  of 
the  nervous  system  or  of  the  abdominal  viscera  and  unaccompanied 
by  organic  uterine  disease,  is  best  treated  by  percutaneous  constant 
current  applications,  abdomino-dorsal,  or  even  merely  spinal,  the  dose 
varying  from  10  to  60  milliamperes,  pro  re  nata,  I^rge,  well-moist- 
ened electrodes,  and  the  gradual  manner,  without  shocks,  should  be 
employed. 

In  addition  to  many  cases  of  pronounced  menorrhalgia  relieved 
by  external  treatment,  I  have  a  large  number  of  instances  recorded 
in  my  notes  where  yountr  girls  undergoing  spinal  applications  of  the 
constant  current  for  different  objects  have  volunteered  the  informa- 
tion that  various  amounts  of  menstrual  pain  had  disappeared  while 
under  treatment.    These  cases  generally  improve  in  blood  and  weight 


102  MENSTRUAL  DERANGEMENTS. 

aJpo,  but  I  have  seen  numerous  instances  where  the  lessening  of  the 
pain  preceded  any  possible  influence  on  the  general  healtii,  being 
found  in  a  period  coming  on  but  a  tew  days  after  the  beginning  of 
the  applications. 

A  syatematie  treatment  of  this  sort  should  eonsiet  of  thrice- 
weekly  or  daily  applications,  beginning  at  the  termination  of  a  period 
and  lasting  until  the  next  flow  has  appeared.  Two  months  of  auch 
treatment,  combined  with  proper  means  for  the  regulation  of  the 
bowels,  if  such  is  required,  will  usually  be  sufBeient  to  effect  a  per- 
manent cure. 

Uterine  MenorrTialgia. — In  spite  of  most  careful  treatment,  never- 
theless, many  cases  present  a  menorrhspasm  of  so  pronounced  a  local 
character  that  nothing  short  of  direct  treatment  will  be  of  service. 
The  frequent  association  of  endometritis  is  also  a  determining  fact  in 
favor  of  local  treatment.  It  is  in  these  pronounced  cases  that  dil- 
atation has  been  of  serrice,  the  possible  explanations  of  its  action 
including  an  alterative  effect  on  the  endometrium  and  the  trophic 
condition  of  the  organ,  ae  well  as  the  mere  paralyzing  effect  of  the 
divulsion. 

In  my  experience  a  more  certain  and  less  formidable  remedy 
for  these  intractable  cases  of  uterine  menorrhalgia  may  be  found  in 
the  intra-uterine  action  of  one  pole  of  the  constant  current, — usually 
the  negative  pole  when  a  promotion  of  flow  ia  also  desired,  or  the 
positive  pole  if  the  endometritis  be  pronounced, — the  strength  vary- 
ing from  15  to  50  milliamp^res,  pro  re  nata.  From  two  to  six  appli- 
cations may,  at  times,  be  sufficient,  extending  over  one  or  two  inter- 
menstrual periods.  As  contrasted  with  forcible  dilatation,  this  method 
is  simple,  free  from  danger,  does  not  require  an  anesthetic,  and  may 
be  employed  in  young  girls  without  the  use  of  a  speculum.  The 
following  typical  ease  may  be  cited  as  an  illustration: — 

MiBs  A.  C,  aged  24.  Puberty  at  13.  Menstnintion  repilftr.  normnl  in 
amount,  nnd  alwnys  extremely  pftintul.  No  leucorrhea  or  int^rmenBtmal  pain. 
The  menorrhalgin  presented  the  usuni  tlianicteri sties,  aecompanied  by  hyper- 
pBlliesiH  of  the  Imt'k  •«(!  abdomen  and  pains  down  the  limbs,  and  had  been 
niarkedly  increaHing  for  the  past  six  months.  As  she  was  conHtipated.  a  enurse 
of  laxatives  and  lumbo-abdominal  eonstnnt  current  ap  pi  i  cut  ions  was  followed 
for  one  month  without  effect.  Examination  then  revealed  a  sniatl  uterus  with 
fundus  forward,  oh  virginal,  and  appendHge>i  healthy.  After  patient  effurts  an 
electrode  was  inserted  to  the  internal  08  only,  and  25  milliampfrcs,  negative, 
applied  for  two  minutes. 
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Six  days  later  the  sound  went  to  the  fundus  with  but  little  trouble,  and 
40  milliamp^res  were  used.  The  ensuing  period  was  less  painful,  pemiitUng  sleep 
for  the  first  time  in  months  during  a  menstrual  period.  The  sound  now  entered 
with  ease,  and  two  more  applications  were  made,  followed  by  a  perfectly  pain- 
less period.  Six  months  later  the  patient  reported  perfect  health  and  continued 
immunity  from  pain. 

Such  a  case  is  clearly  an  instance  of  lack  of  completeness  in  de- 
velopment, and  it  is  very  likely  that  induction  currents  would  have 
been  equally  successful  in  the  treatment. 

But  by  far  the  larger  number  of  cases  of  so-called  dysmenorrhea, 
or  menorrhalgia,  are  really  instances  of  endometritis  with  nienor- 
rhalgic  symptoms,  and  in  these  cases  the  ease  of  cure  under  electricity 
is  no  less  an  arraignment  of  the  harsh  methods  of  treatment  by  forced 
dilatation  than  the  instances  in  which  stenosis  is  one  of  the  incidents 
of  lack  of  development.  Case  after  case  has  been  sent  to  me  after 
thorough  dilatation  has  been  fruitlessly  used  in  which  the  only  evi- 
dence of  organic  abnormality  that  existed  at  any  time  was  a  catarrh 
of  the  endometrium.  When  these  cases  can  be  cured  by  from  one  to 
a  dozen  applications  without  mutilating  and  cicatrizing  the  uterine 
mouth  it  is  high  time  that  such  illogical  procedures  should  be  rele- 
gated to  the  obscurity  of  an  historic  fad.  Certain  electro-therapeutists 
even  are  not  free  from  the  influence  of  this  disproven  theory  of  ob- 
struction, for  they  recommend  electric  dilatation  with  a  series  of 
graduated  bulbs  as  the  negative  electrode.  If  there  is  any  need  of 
dilatation  this  is,  of  course,  the  typical  method,  but  I  myself  never 
have  occasion  to  employ  any  kind  of  dilatation  in  the  treatment  of 
these  cases,  unless  the  use  of  an  ordinary  sound-shaped  electrode  may  be 
so  called.  Any  cervical  canal  that  can  readily  admit  such  an  electrode 
is  amply  large  for  any  flow,  and  the  passage  of  clots  is  best  treated  by 
the  cure  of  the  causative  endometritis.  This  statement  of  the  ret^uired 
caliber  of  the  cervical  canal  is  not  based  on  actual  measurements,  but 
upon  the  uniformly  successful  results  of  a  large  series  of  cases  treated 
by  electricity  administered  from  an  instrument  of  the  same  size  (that 
of  the  Simpson  sound)  and  without  other  dilatation  than  this  instru- 
ment might  produce.  There  has  not  been  a  single  instance  of  failure 
to  cure,  though  at  times,  in  cases  in  which  partial  prohipse  of  the 
uterus  or  inflammatory  conditions  of  the  adnexa  complicated  the  endo- 
metritis, the  treatment  has  continued  for  many  months,  with  finally  a 
successful  result. 
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A  cervix  with  the  characteristic  pinhole  os,  with  or  without  a 
contracted  interna!  os,  is  unquestionably  atrcsic,  it  is  true,  but  this  ia 
only  one  symptom  of  n  general  sexual  maldevelopment.  A  painstak- 
ing insertion  of  an  onJinary  electrode,  assisted,  at  times,  by  10  miSliam- 
perea,  negative,  before  it  slips  past  the  internal  os,  and  the  adminis- 
tration of  from  15  to  30  mi  Hi  amperes,  negative,  will,  if  repeatedly 
employed,  so  lesEen  the  hyperesthesia  and  increase  the  nutrition  that 
the  better  developed  uterus  will  admit  the  sound  easily  and  almost 
painlessly,  and  painless  periods  will  follow. 

When  the  case  ia  clearly  one  of  virginal  endometritis,  of  which 
the  chief  BjTiiptoniB  are  the  menorrhalgia  and  a  leucorrheal  discharge, 
the  intra-uterine  constant  current  treatment  is  indispensable,  but  the 
positive  pole  should  be  employed,  with  from  15  to  40  milliamperos, 
twice  a  week.  When  the  os  ia  suffieiently  patulous  to  admit  an  elastic 
electrode  far  less  discomfort  will  follow  its  use  than  the  stiff  instru- 
ment, and  it  is  even  better  to  cover  the  bare  surface  of  the  spiral  lightly 
with  absorbent  colton  dipped  in  hot  water  and  soaped  if  the  additional 
bulk  will  not  be  too  great  for  its  insertion.'  At  the  end  of  the  five' 
minutes  devoted  to  this  current  and  before  withdrawing  the  electrode 
an  induction  curreut  should  be  turned  on  from  a  medium  secondary 
coil,  strong  enough  to  he  distinctly  felt  by  the  patient.  The  finger 
should  alwaya  support  the  cervix  at  tlie  moment  of  removing  a  cotton- 
covered  electrode  from  the  cavity,  as  it  is  apt  to  be  somewhat  tightly 
clasped  hy  the  uterus,  causing  the  latter  to  he  dragged  downward.  When 
the  catarrh  ia  confined  to  the  body  alone  it  is  generally  impossible  to 
insert  ao  bulky  an  instrument  as  a  cotton-covered  electrode,  the  folds 
of  the  cerrical  mucous  membrane  being  capable  of  being  eluded  only 
by  the  painstaking  use  of  the  stiff  instrument  curved  to  suit  the  case. 

The  following  typical  cases  illustrate  the  detaila  of  treatment: — 

Misa  A.  D.,  aged  24,  n-ferreil  by  Dr.  Woodbury,  gave  ft  typical  biitorj  of 
moRorrhalgia  with  endometritiB  dating  from  puberty.  External  treatment 
failing  to  relieve  lier,  an  examination  was  made  and  the  utcrufi  found  exuding 
eomiderahle  nuimis,  though  small  and  anteflexcd.  The  internal  os  was  eiaatl 
and  admitted  the  sound  with  dilBeulty.  Twenty-five  milUamp&rei, positive, were 
given  (or  five  minutes  on  April  2Gth.  Five  days  later  40  milliamp^rea  were 
given)  on  May  Tth  the  flow  came  on  several  days  ahead  of  time  with  much 

'The  appearance  of  the  rottnn  after  removal  of  the  electrode  will  also  be 
a  material  aid  in  diagnosing  the  condition  and  progress  of  the  case. 
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less  pnin.  During  the  next  intermenstrual  period  two  applications  of  40 
inilliaiiipOrca,  positive,  were  administered,  and  at  the  next  ensuing  period  the 
I)ati('nt  was  entirely  free  from  pain  or  discomfort,  and  no  leucorrhea  followed 
it.  No  treatment  was  given  this  month,  but  the  next  period,  being  slightly 
painful,  two  more  applications  were  made,  resulting  in  a  permanent  cure. 

Miss  P.,  aged  22,  was  referred  to  me  by  Dr.  Egbert  H.  Grandin,  of  New 
York,  who  had  ineffectually  used  dilatation.  Pain  continued  constant  and  at 
pi'riods  intense,  requiring  her  to  remain  in  bed.  Examination  showed  an  en- 
hxrfied  uterus,  free  leucorrhea,  and  tenderness  of  left  ovary.  She  received  six 
a])pUcation3  of  30  milliamp^res,  positive,  to  the  cavity  during  two  intennen- 
stnial  periods,  resulting  in  complete  relief.  Six  months  later  she  was  well  and 
gaining  in  flesh. 

Miss  R..  aged  20,  was  referred  to  me  by  Dr.  Bayliss,  of  Knoxville,  Tcnn. 
Since  a  delayed  puberty  at  16  she  had  always  been  menorrhalgic.  The  pain  is 
worse  after  the  flow  begins,  and  during  its  height  she  "wants  to  die.''  A  pain 
periiists  in  the  thighs  between  periods.  On  admission  to  the  sanatorium  exam- 
ination showed  the  uterus,  with  the  slight  enlargement  usual  in  these  cases, 
tender  and  deviated  to  the  right.  A  copious  leucorrhea  existed.  She  received 
intra-uterine  applications  of  from  20  to  25  milliampdres,  positive,  February 
Kith  and  March  5th,  14th,  20th,  and  24th,  accompanied  by  daily  general  con- 
fit  ant  current  treatment  for  the  nervous  symptoms.  The  treatment  was  inter- 
rupted at  this  time  by  the  patient's  presence  being  necessary  at  home,  and, 
though  considerable  improvement  persisted  for  a  time,  there  was  a  return  of 
leucorrhea,  with  some  pain,  a  year  later.  The  result  would,  doubtless,  have 
been  perfect  had  stronger  currents  been  used,  assisted  by  local  induction  treat- 
ment. 

^liss  S.,  aged  20,  had  for  several  years  had  an  increasing  leucorrhea  with 
a  menorrhalgia  that  was  becoming  worse.  The  uterus  was  normal  except  for 
a  niuco-j)unilent  catarrh  and  hyperesthetic  cavity.  Five  applications  of  30 
niilliampi^res  were  made  to  the  cavity,  resulting  in  a  perfect  cure,  verified  by 
ten  years*  subsequent  observation.  One  of  the  earlier  applications  was  made 
during  the  early  hours  of  a  period  and  the  interesting  fact  observed  that  the 
litems  was  more  patulous  than  usual  at  the  beginning  of  the  flow  in  spite  of 
intense  cramps,  thus  adding  another  proof  that  the  pain  in  these  cases  is  not 
due  to  obstruction. 

Miss  H,,  aged  25,  admitted  from  Wilmington,  Del.  This  young  lady  was 
much  reduced  in  health  by  a  moderate  uterine  catarrh  with  menorrhalgia  that 
had  kept  lier  in  bed  one  day  of  each  month  for  ten  years  and  in  an  exhausted 
condition  one  week  in  each  month  for  some  time.  The  softened,  eroded  os  and 
enlarged  uterus  required  the  touch  only  to  establish  a  satisfactory  diagnosis. 
The  treatment  was  with  both  currents  intra-uterine,  the  constant  current 
tj.sually  being  3.^  millianipfires.  The  use  of  cotton  on  an  elastic  electrode  was 
practicable,  and  the  progressive  improvomejit  was  well  shown  by  the  gradual 
inij)rovenient  in  the  appearance  of  the  cotton  after  removal,  the  earlier  appli- 
cations leaving  it  saturated  with  bloody  mucus.  The  cure  was  complete,  and 
attested  by  quite  a  change  in  her  appearance. 


It  bas  iieeu  my  fortune  to  have  bad  under  similar  observation  am! 
treatment  nianv  other  cases  of  the  same  character,"  and  it  is  not  too 
much  to  flay  tbat  tbey  were  all  surely  rescued  from  a  slowly  impending 
invalidism  for  which  an  uuaexing  operation  would  have  been  advised 
when  the  tubra  and  ovaries  had  become  involved. 

Ovarian  itenorrhalgia. — So  much  for  the  neural  and  uterine 
forms  of  inenorrhalgia.  But  it  should  be  understood  that  some  cases 
are  distinctly  ovarian  in  origin,  and  by  this  is  meant  that  the  process 
described,  of  a  neural  predisposition  and  catarrhal  aggravation,  bas 
proceeded  SO  far  as  to  finally  involve  the  ovaries  in  organic  changes, 
— usually  of  a  merely  congestive  character,  but  none  the  less  organic. 
In  these  cases  any  intra-uterine  treatment  should  be  carefully  avoideil 
and  reliance  placed  on  the  applications  described  elsewhere  for  ovarian 
congestion  or  ovaritis.  Such  cases  may  be  detected  by  noting  that  the 
patient  has  an  intermenstrual  tenderness,  and  on  examination  presents 
the  characteristic  bogginess  in  the  ovarian  regions.  Yet  it  is  not 
always  possible  to  clearly  distinguish  between  the  coses  that  are  of 
uterine  origin  and  those  in  which  the  ovaries  are  involved,  for  the 
evident  reason  that  the  uterine  seat  of  the  trouble  frequently  persists 
after  the  case  has  developed  ovarian  symptoms  from  neglect  or  rash 
treatment,  and  in  this  predicament  we  must  rely  mainly  on  the  vagi- 
na! applications  recommended  in  ovaritis  and  salpingitis,  interspersed 
with  such  gentle  intra-uterine  applications  as  the  progress  of  the  case 
will  warrant.  The  following  case  is  a  good  illustration  of  this  dif- 
ficulty:— 

MiBB ,  aged  18,  hnd  been  dilated  one  year  previously  by  a  prominent 

surgeon,  under  ether,  she  having  entered  a.  hospital  tor  that  purpose.  This  not 
only  tailed  to  relieve  her,  but  apparently  trnnsfomied  a  simple  uterine  menor- 
rhatgia  into  an  ovariaji  menorrhalgia,  since  there  had  been  a  constant  inter- 
menstrual pain  since  the  operation  which  she  did  not  have  before,  and  under 
whieh  lier  general  health  was  breaking  down.  She  whs  plaeed  on  vaginO' 
abdominal  applications  of  both  cdrrenta  until  the  intermenstruRl  pain  should 
be  controlled,  which  did  not  occur  for  at  least  three  month-i.  During  this  lime 
there  was  little  or  no  abatement  of  the  menorrhspasms  themselves  in  spita  of 
a  general  restoration  of  health.  Intra-uterine  positive  applications  of  25 
milliampfreB  were  now  made  three  times  a  month,  with  complete  cure  after 
three  additional  months.  This  lady  has  since  married  a  professional  colleague, 
has  been  aafely  delivered  of  a  son,  and  remains  in  excellent  health. 

'  For  a  study  of  fourteen  eases  see  American  Gj-neeologiea!  and  Obstetrical 
Journal,  page  201,  February,  ISOt). 
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Kenorrhagia  and  Ketrorrhagia.  —  An  inordinate  flow  at  the 
periods,  if  persistent,  is  usually  due  either  to  an  endometritis,  to  re- 
tained shreds  of  tissue  from  a  miscarriage,  or  to  neoplasms.  When 
due  to  either  of  the  latter  causes,  the  flow  partakes  of  the  character 
of  a  metrorrhagia,  and  may  appear  between  the  periods  or  even  be 
constant. 

There  are,  nevertheless,  a  suflBcient  number  of  instances  of  simple 
menorrhagia  unaccompanied  by  leucorrhea  in  young  girls,  evidencing 
laxity  of  tissue  and  vasomotor  disturbance.  Internal  medication  and 
hygienic  regulation  is  usually  indicated  in  these,  and  is  ordinarily 
successful.  There  is  also  a  type  of  persistent  menorrhagia  without 
leucorrhea  in  married  women,  of  what  might  be  said  to  be  an  uncertain 
origin,  in  which  the  intra-uterine  application  of  the  positive  pole  is 
urgently  indicated.  The  following  case  is  an  excellent  example  of 
this : — 

The  wife  of  a  clergyman,  aged  29,  was  referred  to  me  by  Dr.  G.  II.  Whit- 
comb,  of  Greenwich,  N.  Y.,  with  the  statement  that  she  had  been  greatly  re- 
lieved of  pelvic  tenderness  and  uterine  fixation  by  the  use  of  electricity  in  hi» 
own  hands.  She  had  been  menorrhalgic  for  some  years  before  marriage,  which 
had  occurred  five  years  before  seeing  me,  and  had  never  been  pregnant.  Of  late 
the  pain  had  become  excessive  and  the  flow  very  profuse,  requiring  her  to  keep 
in  her  bed  during  the  period.    There  was  no  leucorrhea. 

Examination  revealed  a  slightly  enlarged  uterus  in  good  position  and 
moderately  movable.  The  cavity,  within  which  a  sound  was  inserted  with  dif- 
ficulty, was  capacious  and  three  inches  deep.  She  was  placed  upon  intra- 
uterine applications  of  20  to  30  milliampdres,  positive,  followed  by  the  sec- 
ondary current,  alternating  with  vaginal  applications  of  from  50  to  60  milliam- 
pdres.  She  did  well  on  these  when  not  too  frequently  applied,  and  after  a  half- 
dozen  treatments  was  much  improved.  The  intra-uterine  applications  were  now 
continued  exclusively,  once  a  month,  as  the  lady  had  removed  to  a  town  some 
distance  from  the  city,  ten  such  treatments  being  given  during  the  continuance 
of  a  progressive  improvement.  The  treatment  was  finally  terminated,  much 
to  our  common  surprise,  by  the  evidences  of  pregnancy,  which  went  on  to  a 
happy  termination.  The  patient  has  since  passed  successfully  through  two 
other  pregnancies. 

This  case  was  under  treatment  prior  to  my  discovery  of  the  value 
of  zinc-mercuric  cataphoresis  in  hemorrhagic  conditions  of  the  uterus. 
A  cure  could  undoubtedly  have  been  obtained  by  this  method  in  one- 
half  of  the  time,  or  possibly  less. 

The  electric  treatment  of  persistent  metrorrhagia  from  causes 
local  to  the  uterus,  of  whatever  nature,  is  one  of  the  most  valuable 
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procedurea  introduced  by  Apostoli,  and  it  is  extremely  rare  to  find  a 
caae  that  will  resist  the  thorough  application  of  the  positive  pole  as 
directed  by  him.  An  essential  feature  of  his  method  as  applied  to 
an  intractable  case  ia  the  instruction  given  that  every  portion  of  the 
endometrial  surface  should  be  placed  in  contact  with  the  electrode  in 
order  that  the  pecuhar  hemostatic  action  of  this  pole  should  be  made 
to  reach  all  portions  of  the  bleeding  surface.  The  immediate  effect 
of  the  positive  pole  thus  applied  is  distinctly  hemostatic,  as  may  be 
demonstrated  under  the  eye  in  any  superficial  bleeding  surfacPj  but  it 
is  also  necessary  that  the  secondary  alterative  effect  of  the  mildly 
escharotic  action  should  be  secured  in  all  portions  of  the  mucosa 
of  the  uterine  body.  In  order  that  this  may  be  properly  accomplished 
Apostoli  advises  that  bulbous  electrodes  of  carbon  be  used,  tlie  active 
surface  being  two  centimeters  long  and  of  various  sizes,  in  order 
that  the  physician  may  select  the  largest  size  that  can  be  inserted. 
The  one  selected  is  carried  to  the  fundus  attached  to  the  positive  pole 
of  the  battery  and  a  current  of  50  to  80  milliamperes  turned  on  for 
two  minutes;  the  current  is  then  turned  ol!  and  the  instrument 
withdrawn  to  the  length  of  the  active  surface,  which  may  be  easily 
ascertained  by  the  finger  at  the  os  if  the  ahank  ia  marked  at  appro- 
priate distances,  and  the  current  again  turned  on  and  the  instrument 
kept  immovable  for  another  period  of  two  or  three  minutes.  This 
procedure  is  repeated  until  the  bulb  impinges  on  the  internal  os. 
The  cervical  cavity  itself  should  not  receive  an  application  in  ordinary 
cases.  A  most  important  feature  of  this  treatment  in  an  intractable 
case  is  that  the  electrode  be  held  immovably  at  each  sectional  situation 
for  a  Bufficieiit  time  to  insure  thorough  local  action.  This  will  seldom 
require  more  than  two  minutes'  duration  at  each  spot. 

The  author  has  greatly  improved  on  this  method  by  substituting 
amalgamated-zinc  bulbs  for  those  made  of  carbon  (Fig,  33),  per- 
mitting less  current  to  be  equally  effective,  and  the  application  be- 
comes, moreover,  thoroughly  antiseptic.  No  other  change  in  the 
details  is  made.  The  particular  value  of  this  addition  to  the  Apostoli 
method  is  well  shown  in  the  following  typical  case : — 

MrN. ,  aped  54.  was  referred  to  me  by  Dr.  H.  W.  Elmer,  ot  Rridgcton. 

N,  J.,  April  17,  189*.  For  tliree  or  four  years  before  admiasion  to  the  Bana- 
torium  she  had  been  BulTering  from  an  almost  continiiouB  hemorrhage,  resulting 
in  great  prostration.  Shortly  after  the  beginning  of  the  hemorrhages  a  tumor 
of  the  uterus  was  discovered,  which  was  tlie  size  of  a  large  Sit  when  I  first  saw 
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her.  She  was  placed  under  the  Apostoli  treatment,  which  produced  consider- 
able improvement  in  the  hemorrhages,  but  did  not,  even  after  several  weeks' 
active  and  six  months'  occasional  treatment,  entirely  correct  the  hemorrhagic 
tendency.  Fearing  that  the  case  was  a  malignant  one  in  spite  of  the  absence 
of  marked  pain,  I  decided  to  substitute  an  amalgamated-zinc  electrode  for  the 
carbon  one  previously  employed.  It  was  found  that  the  applications  witli  this 
electrode  were  better  borne,  enabling  them  to  be  used  more  frequently.  Six 
Applications  were  made  in  a  period  of  two  weeks  in  December,  1804,  completely 
checking  the  dribbling,  and  since  then  there  has  been  no  real  hemorrhage  and 
the  patient  has  been  restored  to  health.  The  tumor  was  materially  reduced  in 
aize. 


CHAPTER  X. 

Catarrhal  Affections  of  the  Utero-tubal  Mucous  Tract 

AND  Their  Consequences. 

The  Etiologic  TTnity  of  TTterine  and  Tubal  Catarrh. — It  is  of  the 
utmost  importance,  in  estimating  the  value  of  a  conservative  treatment 
of  these  very  common  affections,  to  recognize  the  fact  that  the  great 
majority  of  inflammatory  conditions  of  the  pelvis  are  primarily  due 
to  catarrh  of  the  utero-tubal  tract,  the  initial  lesion  being  a  catarrh 
of  the  uterus,  and  that  the  initial  seat  of  the  disease  is  apt  to  remain 
in  a  more  or  less  active  condition  during  the  prevalence  of  the  second- 
ary affections  in  the  tubes  and  ovaries.  It  is  a  belated  recognition  of 
this  fact  that  has  given  rise  to  the  prevalent  practice  among  surgical 
gATiecologists  of  amputating  the  uterus  itself  after  subjecting  the 
patient  to  successive  operations  for  removal  of  one  and  of  both  ovaries 
and  tubes  without  relieving  the  suffering.  Were  such  cases  placed  on 
rational  treatment  for  the  initial  lesion  none  of  the  operations  would 
have  been  required,  and  a  great  multitude  of  women  would  be  saved 
to  their  families  and  to  a  normal  existence. 

The  strong  words  used  on  this  subject  of  the  wholesale  removal 
of  still  curable  ovaries  and  tubes  in  preceding  works  by  the  autlior 
received  criticism  in  certain  quarters,  but  have  never  been  contro- 
verted. At  the  date  of  the  present  edition  of  this  work  it  must  still 
be  said  with  regret  tliat,  though  the  published  utterances  of  many 
writers  have  noticeably  changed  for  the  better,  this  reprehensible  prac- 
tice of  destroying  important  organs  without  proper  efforts  to  cure 
them  is  bv  no  means  on  the  wane. 

The  pessimistic  attitude  toward  the  curability  of  chronic  uterine 
catarrh  its(>lf  has  even  taken  the  shape  of  a  denial  by  some  authorities 
of  the  abnormality  of  this  condition,  a  varying  amount  of  mucous  dis- 
cliarge  being  said  to  be  natural  with  most  women.  This  is  physiologi- 
cally incorrect,  no  really  appreciable  discharge  being  ever  found  in 
a  healthy  ])erson  except  in  association  with  erection.  The  degree  of 
departure  from  absolute  health  is  quite  accurately  indicated  by  the 
amount  and  character  of  a  persistent  discharge,  which,  though  con- 
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stitutional  only  in  certain  cases  of  anemic  girls,  in  every  other  instance 
points  to  actual  local  disease  if  large  in  quantity  or  purulent,  and  is 
indicative  of  possible  extension  in  the  future  to  the  tubes  and  ovaries. 
Chronic  endometritis,  in  other  words,  not  only  leads  to  uterine  hyper- 
plasia, but  to  salpingitis  and  ovaritis  by  direct  transference  through 
continuity  of  structure.  The  most  common  diseases  of  the  appendages 
arc,  therefore,  catarrhal  in  origin  and  secondary  to  catarrhal  inflam- 
mation of  the  uterine  mucous  tract,  not  even  exclusive  of  tuberculosis 
and  of  ectopic  gestation,  both  of  which  are  probably  invited  and  fixed 
by  an  inflammatory  nidus. 

For  practical  purposes,  particularly  for  an  intelligent  application 
of  electricity  to  the  exact  seat  of  the  disease,  it  is  necessary  to  continue 
tlie  division  of  endometritis  and  metritis  into  several  varieties,  each 
presenting  peculiarities  of  microscopic  and  macroscopic  appearances 
and  clinical  history  due  to  the  histologic  structure  of  the  particular 
organ  mainly  attacked  or  to  the  state  of  life  of  the  patient;  but  it 
pliould  be  stated  at  once  and  distinctly  that  the  views  now  held  by 
most  progressive  thinkers,  and  concurred  in  by  the  author,  class  all 
varieties  alike  as  microbic  in  real  character,  and  hence  pathologically 
identical,  except  as  varied  by  the  particular  microbe  concerned,  the 
local  structure  attacked,  and  the  stage  the  disease  has  attained. 

Beginning  as  a  glandular  proliferation  due  to  the  combination  of 
a  neural  cause  with  the  implanted  microbic  invasion,  whether  the  lat- 
ter be  a  common  infection  or  a  gonorrheal  infection  in  a  nulliparous 
uterus  or  similar  invasions  in  the  postpuerperal  condition,  the  tend- 
ency is  toward  an  extension  of  the  process  to  the  underlying  paren- 
cliyma  of  the  uterus,  resulting  in  an  abundant  formation  of  embryonal 
colls  in  this  situation  at  the  expense  of  the  muscular  and  connective 
tissues.  The  process  does  not  advance  along  the  ordinary  inflamma- 
tory stages  of  abscess-formation,  as  in  acute  inflammatory  affections, 
but,  doubtless,  owing  to  a  more  nearly  balanced  condition  of  warfare 
botweon  the  pathogenic  microbes  and  the  tissue-defenses,  remains  in 
the  stage  of  parenchymal  degeneration  and  proliferation  for  years 
unless  adequate  menus  be  employed  for  its  correction. 

The  natural  historv  of  the  affection  as  manifested  in  the  uterus 
is  therefore  divisible  into  three  stages,  more  or  less  distinctly  separable 
by  their  clinical  evidences,  the  first  stage  being  a  simple  endometritis 
with  leuoorrhea,  but  without  interstitial  hypertrophy:  the  second  stage 
showing  both  leucorrhea  and  interstitial  hyperplasia,  the  latter  often 
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presenting  the  physical  tharncters  of  the  "engorgement"  of  the  older 
writers;  while  the  final  stage  is  one  of  hyperplasia  alone  without 
notable  morbid  discliarges,  ending  in  selerosis  and  finiil  atrophy  of 
the  nnisculor  structure. 

Diagnostic  Valne  of  Inspection  of  Fersistent  Uterine  Discharges. 
— To  the  physifiau  not  engnged  in  the  major  surgery  of  gynecology 
only,  the  nature  and  charae  tori  sties  of  persistent  uterine  discharges  are 
a  matter  of  much  importance.  A  large  proportion  of  his  cases  are 
sure  to  be  some  form  of  utoro-tubal  catarrh  which  is  invariably  at- 
tended in  some  stage,  and  particularly  in  its  more  curable  stage, 
by  an  abnormal  discharge  of  some  kind.  That  this  discharge  is  only 
second  to  pain  as  a  source  of  discomfort  to  the  patient,  and  is  a  direct 
issue  from  the  scat  of  the  disease,  are  facts  commandintj  attention; 
and  our  interest  is  increased  when  we  recall  additionally  that  a  mere 
naked-eye  study  of  the  discharge  will  be  of  great  value  in  enabling 
us  to  decide  upon  the  propriety  and  exact  character  of  the  local 
treatment. 

This  subject  of  the  character  and  source  of  persistent  discharges 
formerly  received  much  attention  and  was  closely  allied  to  the  local 
treatment  of  those  daj's,  but  it  has  had  a  setback  for  two  reasons, 
one  being  that  the  earlier  gj-neeologiats  had  not  learned  to  add  to 
these  lessons  taught  by  visual  examination  of  the  secretions  the  in- 
valuable assistance  of  a  trained  bimanual  touch,  which  checks  off  and 
extends  the  information  thus  gained;  the  result  was  that  the  mind 
remained  closed  to  important  facts  of  upward  extension  of  the  condi- 
tions thus  revealed  by  discharges,  and  applications  were  made  to  the 
uterus  in  the  presence  of  salpingitis  and  ovaritis,  which  contra-indi- 
cated them. 

The  other  reason  for  the  recent  neglect  of  the  naked-eye  appear- 
ances of  uterine  discharges  as  a  means  of  diagnosis  and  an  indication 
for  treatment  is  the  therapeutic  nihilism  of  recent  leaders  in  gvTie- 
cology,  who  have  apparently  despaired  of  curing  any  form  of  metritis, 
and  busy  themselves  with  methods  for  extirpation  of  the  organ.  This 
is  emphasized  by  the  dearth  of  exact  information  in  standard  treatises 
as  to  the  character  of  leucorrheal  discharges,  though  it  may  be  said 
that  the  work  of  Skene  is  a  distinct  exception  in  this  respect. 

As  stated  before,  all  catarrhal  conditions  of  the  utero-tubal  tract 
are  essentially  only  portions  of  the  same  disease,  vet  the  evidences  of 
a  predominant  seat  of  the  chronic  form  of  the  affection  in  one  or 
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the  other  location  are  most  important  from  a  practical  point  of  view, 
for  their  proper  understanding  enables  us  to  apply  curative  agencies 
with  great  precision. 

In  Plates  X  to  XVIII  the  author  presents  the  first  illustrations 
that  have  been  published  of  the  several  varieties  of  cervical  and  cor- 
poreal discharges  of  persistent  character,  drawn  and  colored  directly 
from  nature.  For  this  unique  and  novel  scries  we  are  indebted  to  a 
rare  combination  of  skill  and  patience  in  the  artist,  who  spared  no 
trouble  and  time  in  an  effort  accurately  to  portray  on  the  spot  the 
typical  cases  shown  him.^ 

ENDOMETRITIS. 

Cervical  Endometritis. — In  a  state  of  health  there  are  no  appre- 
ciable discharges  from  either  the  uterus  or  vagina,  save,  of  course, 
the  menstrual  flow  and  a  slight  mucous  discharge  which  may  precede 
or  follow  it,  yet,  while  there  is  no  excretion,  there  is,  in  a  normal  con- 
dition, sufficient  secretion  from  the  mucous  membranes  of  these  parts 
for  the  maintenance  of  moist  conditions,  and,  doubtless,  for  bacteri- 
cidal purposes,  on  the  one  hand,  and  the  fostering  of  spermatic  life,  on 
the  other.  The  normal  secretion  within  the  vagina  is  whitish,  acid 
in  reaction,  and  tends  to  collect  within  the  folds  and  about  the  cervix 
in  unmarried  women  as  a  white,  curdy  deposit  (Plate  X).  The  nor- 
mal secretion  within  the  cervical  canal  is  clear,  slightly  tenacious, 
and  alkaline  in  reaction.  In  a  condition  of  chronic  mflamraation 
this  secretion  of  the  Nabothian  glands  of  the  cervix  becomes  more 
tenacious,  viscid,  and  opaque  (Plates  XIV  and  XV).  It  is,  at  times, 
so  tenacious  that  it  is  impossible  to  wipe  it  away  with  a  cotton  swab. 
When  the  stage  of  the  affection  is  still  purulent  this  viscid,  stringy 
mucus  is  stained  by  admixture  with  pus-corpuscles,  and  its  reaction  is 
at  these  times  acid. 

This  form  of  cervical  catarrh  is  unquestionably  more  rare  than 
the  form  to  be  described  directly,  and  is  thought,  by  the  author,  to  be 


*  The  coloring  of  these  drawings  is  vouched  for  as  a  correct  picture  of 
the  typical  cases  selected,  and,  as  some  of  the  cases  were  drawn  from  patients 
at  various  hospitals,  the  artist  was  enabled  to  obtain  a  technical  corrobora- 
tion of  the  coloring  from  the  physician  in  attendance  in  every  instance.  For 
clearness  of  illustration  it  was,  nevertheless,  necessary  to  represent  the  vagina 
as  shorter  than  naturaL 
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due  to  a  profound  microbic  invasion  of  the  Nabothian  glands  of  the 
cervix  from  gonorrheal  infection  of  Jong  standing. 

In  the  other  form  of  cervical  endometritis  the  most  prominent 
eymptom  is  the  "granular  erosion,"  which  is  found  spreading  from 
the  external  os  over  a  varying  part  of  the  vaginal  portion  of  the  cervix 
in  an  area  concentric  with  the  opening  (Plates  XII  and  XIII),  This 
was  described  by  Bennett  and  the  older  gynecologists  as  "nlceration 
of  the  cervix."  The  true  nature  of  this  morbid  condition  has  been 
ascertained  by  Huge  and  Veit,  in  Germany,  and  de  Sincty,  in  France, 
to  be  a  morbid  proliferation  of  the  epithelium  surrounding  the  ex- 
ternal OS,  in  aesociation  with  a  similar  condition  within  the  cervical 
canal.  It  is  therefore  naually  not  an  ulceration  at  all,  in  the  sense 
that  a  loss  of  substance  exists,  though  this  may  be  the  caae,  but  in- 
volves the  singular  fact  that  the  cylindric  epithelium  of  the  cavity 
of  the  cervix  is  said  to  be  reproduced  outside  of  the  os  within  the 
eroded  area  where  pavement  epithelium  normally  exists.  Several  ex- 
planations of  this  odd  circumstance  are  given  by  recent  writers,  those 
of  the  surgical  school  holding  tliat  the  condition  is  frequently  pro- 
duced by  an  eversion  of  the  lining  of  the  canal  by  reason  of  laceration 
of  the  underlying  tissues  of  the  cervix  in  parous  women,  or  by  a  simple 
ectropion  of  the  membrane  by  reason  of  its  morbid  redundance  in 
Eulliparas.  As  the  condition  is  most  frequently  met  with  in  women 
who  have  never  been  pregnant,  the  slight  bearing  of  laceration  on  its 
production  is,  nevertheless,  evident. 

It  appears  to  the  author  that  these  studies  do  but  little  to  clear 
up  the  practical  questions  at  issue,  and  that  Tyler  Smith's  claim  that 
the  conditions  observed  are  but  secondary  to  a  catarrhal  endometritis 
within  the  cavity  are  substantially  correct.  That  an  eroded  or  pos- 
sibly bypertrophied  and  altered  epithelium  without  a  catarrhal  cavity 
may  be  produced  by  an  acrid  discharge  from  within  it  is  well  proved 
by  the  condition  noted  on  the  skin  beneath  the  nostrils  in  neglected 
children  with  nasal  catarrh,  where  a  practically  aimilar  lesion  may  be 
seen.  In  some  of  these  cases  the  erosion  e."stends  to  the  vaginal  walls 
even,  making  the  resemblance  more  perfect.  If  the  two  conditions  are 
analogous  the  absurdity  of  treating  erosions  external  to  the  os  by 
direct  applications  to  this  surface  alone  is  evident. 

It  ia  probable  that  this  peculiar  form  of  catarrhal  invasion  of  the 
cervical  cavity  is  due  to  a  special  form  of  pathogenic  microbe,  for  ob- 
servers have  noted  that  the  aft'eclion  may  involve  the  cavity  of  the 
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corpus  as  well  as  the  cervix.  That  certain  individuals  are  prone  to 
contract  it  seems  also  established. 

When  the  Nabothian  glands  are  also  affected  there  is  a  tendency 
to  a  closure  of  their  ducts,  producing  shotlike  cysts  projecting  from 
the  surface,  which  may  lead,  by  pressure  atrophy,  to  extensive  cystic 
degeneration  of  the  cervix. 

The  constitutional  symptoms  of  cervical  endometritis  are  less 
marked  than  when  the  affection  is  generally  disseminated  through 
the  whole  organ,  yet  backache,  a  sense  of  weight  in  the  pelvis,  and 
often  menorrhalgia  accompany  the  leucorrhea. 

In  the  treatment  of  these  very  obstinate  affections  mere  applica- 
tions to  the  surface  will  be  ineffective  for  the  reason  already  given, 
that  the  disease  is  situated  deeply  in  the  cervical  mucous  membrane. 
The  most  effective  electric  method  is  the  use  of  mercuric  cataphore- 
si?,  for  here  we  have  a  penetrating  microbicide  and  alterative  that 
may  be  sent  to  any  depth  by  interstitial  diffusion.  The  zinc-mercuric 
method  is  probably  as  effective  as  the  gold-mercuric,  both  being  ap- 
plied in  the  moderate  milliamperage  of  from  30  to  50  to  the  cervical 
cavity.  When  associated  with  moderate  degrees  of  corporeal  endo- 
metritis, as  it  often  is,  it  is  generally  more  expedient  to  employ  the 
mercury  on  either  a  silver  or  copper  electrode,  owing  to  their  smaller 
size  and  the  possibility  of  properly  shaping  them  to  fit  the  cavity. 

lUnstrative  Cases. — A  young  lady  of  22,  who  had  been  suffering  from 
menorrhalgia  with  profuse  leucorrhea  for  three  years,  was  sent  to  me  from  a 
neighboring  city.  As  there  had  been  considerable  instrumental  treatment,  re- 
sulting in  moderate  dilatation  of  the  introitus,  a  small  bivalve  speculum  was 
inserted  (contrary  to  my  custom  in  virgins,  as  erosion  is  easily  detected  by 
touch  alone),  revealing  erosion  of  the  os  and  a  softened  and  dilated  cervix  as 
far  as  the  internal  os.  On  inserting  the  sound  the  internal  os  was  found  to  be 
normally  tight  and  the  cavity  of  normal  depth.  It  was  clear,  therefore,  that 
the  affection  was  confined  to  the  cervix  alone. 

As  this  case  and  the  following  one  were  seen  before  the  development  of 
mercuric  cataphoresis,  the  treatment  employed  was  positive  cauterization 
from  a  bare  platinum  electrode  inserted  beyond  the  internal  os  and  slightly 
withdrawn  before  turning  the  current  on.  The  strength  employed  was 
25  milliamp<>res  twice  a  week,  followed  by  the  induction  current.  At  the 
end  of  six  weeks'  treatment,  succeeded  by  two  weeks'  rest,  her  condition  was 
materially  improVed,  as  to  leucorrhea  and  the  general  symptoms,  but  the 
erosion  remained  little  changed.  The  applications  were  now  made  once  a  week 
for  two  months,  with  a  final  relief  from  all  symptoms  and  a  better  appearance 
in  the  eroded  ai-ea.    Ju^t  what  the  condition  of  the  os  is  at  present,  some  years 
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since  tbe  termination  of  the  treatment.  Is  unknown,  but  the  patient  remains 
in  exceikot  health. 

Mrs.  S.,  a  married  lady  of  25,  who  had  nerer  conceived,  presented  aymp- 
toms  aiuilnr  to  the  last  patient  since  her  niamn^e,  a  period  of  three  years. 
After  much  incfTectual  treatment  she  applied  to  me  in  Alnrch,  ISOl.  Her  con- 
dition at  this  time  was  aa  fullowa; — 

Her  principal  symptom  was  nienorrhalgia,  associated  with  scant  men- 
Blruatjon  and  intermenstrual  backache.  Examination  revealed  erosion  extend- 
ing a  half-inch  in  all  directions  from  the  os,  with  copious  niuco-purulent 
catarrh  of  a  tenacious  character.  The  inner  os  was  small  and  the  cavity,  as  a 
whole,  measured  but  two  and  one-half  inches. 

In  spite  of  the  scanty  menstruation  it  was  thought  best  to  employ  the 
platinum  electrode  with  the  positive  current,  beginning  with  SO  mjlliamp^rea. 
The  applications  were  made  twice  a  week.  The  following  period  was  tree  from 
pain  and  there  was  a  great  lessening  of  the  discharge  without  any  improvement 
in  tlie  appearance  of  the  eroded  area.  After  two  months'  desultory  applicationa 
treatment  was  suspended  for  the  summer,  as  she  seemed  practically  well.  In 
the  fall  the  applications  were  renewed,  owing  to  one  period  having  been  painful 
and  for  the  purpose  of  curing  the  erosion,  resulting  finally  in  a  complete 
restoration  to  health. 

Miss  R.,  a  maiden  tadj  of  40,  had  been  in  poor  hcallh  for  a  long  time,  but 
complained  principally  of  a  copious  purulent  leucorrhca  and  pain  in  the  upper 
qpinat  region.  There  was  no  menorrhalgia,  ExftmiCBtion  revenled  an  enlarged, 
softened  cervix,  with  an  eroded  surface,  which  I  was  able  to  show  to  the  artist 
(Plate  Xltl).  Like  tlie  other  cases  mentioned,  there  were  distinct  evidences 
of  noninvolvement  of  the  corpus. 

The  treatment  in  this  case  was  by  cu pro- mercuric  cataphoresis,  an  ordi- 
nary nickel-plated  sound  being  denuded  of  its  plating  by  dipping  it  in  acid, 
after  which  the  stem  was  insulated  with  wax  and  the  tip  amalgamated  by 
redipping  in  acid  and  then  in  mercury  and  rubbing  it  on  moistened  cotton. 
The  strength  of  the  current  was  35  to  40  milliaiup6res  for  ten  minutes,  re- 
peated twice  a  week.  At  the  end  of  two  months  there  was  a  complete  reso- 
lution of  the  eroded  area  ng  well  as  arrest  of  leiicorrhea.  She  received  ap- 
propriate medicoUon  for  her  general  health  at  the  same  time. 

Corporeal  Endometritis. — Chronic  inflammatioii  of  the  cavity  of 
the  body  of  the  uterus  is  characterized  by  an  enlargement  of  this  por- 
tion of  the  organ  without  participation  of  the  cervi.t.  This  is  rcadiiy 
detected  by  a  comparison  of  the  conditiooa  found  by  simijle  touch 
with  the  enlargement  detected  by  the  bimanual  touch,  and  particu- 
larly when  we  find  the  sound  will  go  to  a  depth  greater  than  the  normal 
two  and  a  half  inches  without  the  cervix  participating  in  the  enlarge- 
ment. Tiiis  condition  is  by  no  means  rare,  for  it  is  liable  to  be  found 
in  all  cases  of  chronic  metritis  due  to  subinvolution  or  to  retention 
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of  septic  material, — in  other  words,  whenever  the  condition  has  arisen 
independently  of  an  upward  extension  from  a  previously  inflamed 
cervix.  The  leucorrheal  discharge  in  these  cases  is  serous,  whether  it 
be  purulent  or  sanguineous,  and  is  therefore  readily  distinguished 
from  the  cervical  discharge,  though  not  so  readily  observed  in  the  act 
of  issuing  from  the  uterus.  The  therapeutic  management  of  chronic 
corporeal  endometritis  differs  so  little  from  that  of  the  larger  number 
of  cases  of  general  chronic  metritis  that  further  consideration  of  the 
subject  is  incorporated  in  the  following  paragraphs. 

CHRONIC   INFLAMMATION    OP    THE    UTERUS    WITHOUT    EXTENSION 

TO  THE  TUBES  AND  OVARIES. 

Chronic  Metritis. — The  clinical  experience  of  the  author  has  led 
him  to  the  conclusion  that  either  uterine  catarrh  or  its  consequences 
are  responsible  for  the  sufferings  of  a  large  proportion  of  the  patients, 
married  women  in  particular,  who  consult  physicians  for  symptoms  of 
obvious  pelvic  origin.  Reference  is  made,  of  course,  to  cases  of  a 
chronic  nature  which,  on  examination,  exhibit  an  enlargement  of  the 
unimpregnated  uterus  above  the  size  natural  to  the  state  of  life  of  the 
patient.  Though  such  a  condition  may  date  from  a  puerperal  sub- 
involution and  the  leucorrheal  stage  be  long  past,  its  dependence  on 
an  original  bacterial  invasion  is  none  the  less  definite,  for  in  an  organ 
of  this  particular  structure  the  active  stage  of  inflammation  repre- 
sented by  the  bacterio-phagocytic  contest  occupies  but  a  small  part 
chronologically  of  the  so-called  inflammatory  process,  the  tissue  re- 
action evidenced  in  a  proliferation  of  the  connective-tissue  cells 
boconiing  a  far  more  persistent  feature.  The  stubbornness  of  an 
analoprous  inflammation  of  the  nasal  mucous  membrane  is  quite 
familiar.  The  persistence  of  a  catarrh  of  the  uterine  mucous  mem- 
brane is  even  more  likely,  for  the  membrane  in  this  case  overlays  a 
tissue  more  open  to  invasion,  and  subject  to  the  periodic  congestions 
of  menstruation  and  pregnancy. 

Clear  views  of  this  nature  are  exceedingly  important  from  a  thera- 
peutic point  of  view,  and  will  displace  from  serious  consideration 
manv  minor  mechanical  faults  of  the  uterus  to  which  too  much  atten- 
tion  has  been  paid  of  late.  Versions,  flexions,  and  even  moderate 
lacerations  of  the  cervix  become  of  secondary  importance  in  a  still 
movable  uterus  which  is  the  seat  of  this  trophic  disorder.    The  ver- 
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siona  and  flesions  are,  in  fact,  often  due  to  the  interstitial  changes 
within  tlie  uterine  wall,  either  from  overweight  or  unequal  distribu- 
tion of  the  morbid  proceea  to  one  aspect  or  the  other  of  the  muscular 
fibers,  while  the  healed  laceration  which,  when  it  occurred,  had  opened 
the  avenue  of  infection,  will  present  no  symptoms  after  the  dissipa- 
tion of  the  inflammatory  process.  To  cut  out  such  healed  scar-tissue 
at  this  stage  is  like  locking  the  stable-door  after  the  horses  are  stolen. 

Such  a  purely  mechanical  theory  of  uterine  affections  arose  in 
the  prcbacterial  age  of  medicine,  and  should  be  dispassionately  re- 
viewed in  the  light  of  this  important  addition  to  human  knowledge. 

The  direct  cause  of  all  cases  of  chronic  motritis  is,  of  course,  a 
microbic  invasion  made  possible  by  a  lessened  physiologic  resistance 
or  a  traumatism.  The  special  microhe  involved  may  be  either  the 
gonoeoecus,  in  which  case  an  acute  stage  tmist  precede  the  one  under 
consideration/  or  more  ordinary  pathogenic  varieties  which  are  always 
present  in  the  vagina  and  cervix,  but  never  normally  above  the  internal 
OS.  It  would  seem  that  the  inner  end  of  the  cer^'ical  canal  was,  under 
ordinary  circumstances,  an  inner  line  of  defense  against  such  inva- 
sions by  virtue  of  its  secretions,  and  that  no  pathogenic  organisms 
succeed  in  passing  this  point  unless  the  defenses  of  the  body  are 
lowered  by  neural  conditions  or  by  traumatism. 

A  cumulative  increase  in  a  cervical  endometritis,  coupled  with 
increased  susceptibility,  accounts  for  the  upward  invasion  witliout 
traumatism. 

Traumatism,  as  a  cause  of  corporeal  endometritis,  which  is  but 
tile  earlier  stage  of  parenchymatous  metritis,  includes  the  cases  due 
to  subinvolution,  to  the  retention  of  septic  remnants  of  fetal  mem- 
branes after  instrumental  delivery  or  abortion,  to  laceration  of  the 
cervix,  and  to  the  harsh  use  of  instruments. 

The  term  chronic  metritis  includes,  therefore,  a  variety  of  con- 
ditions with  widely  differing  clinical  characters,  depending  on  the 
nature  of  the  tissues  mainly  attacked,  as  well  aa  the  stage  of  the  affec- 
tion and  the  character  of  the  mierobic  cause. 

From  certain  clinical  points  of  view  these  cases  of  clironie  metritis 
are  divisible  into  two  other  classes  that  much  resemble  the  divisions 
made  hy  the  late  George  M.  Beard  in  cases  of  sexual  disease  in  the 

'  The  acute  stage  of  gonorrheB  in  a  w 
less  troublesome  tlinn  in  ft  man,  as  pointed  c 
ttnctlf  known  to  her  as  Huth. 


nnn   may,  nevertheless,  be   fnr 
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male.  In  the  one  class  the  aflfection  occurs  as  a  purely  local  disease, 
the  nervous  organization  of  the  individual  being  so  robust  that  it  fails 
to  be  affected  by  the  local  disturbance;  in  the  other  class  a  far  less 
degree  of  local  trouble  may  be  found,  associated  with  profound  depres- 
sion and  disorder  of  the  nervous  system, — a  disorder  that,  at  times, 
seems  greatly  disproportioned  to  the  local  disease.  On  those  reflex 
symptoms  some  doubt  has  been  thrown  of  lato,  but  the  best  proof  that 
pains  in  the  anterior  crural  region  and  in  the  back,  with  or  without 
nervous  prostration,  are  caused  by  this  "irritable'^  uterus  is  given  by 
the  disappearance  of  such  symptoms  in  a  sufficiently  large  number  of 
cases  as  a  result  of  local  treatment.  The  reason  of  the  doubt  may 
possibly  have  been  a  lack  of  neurologic  training  in  certain  gynecolo- 
gists, who  have  mistakenly  treated  such  diseases  as  hysteria,  neural- 
gia, locomotor  ataxia,  and  even  scoliosis,  in  the  writer's  experience,  as 
mere  nervous  manifestations  of  pelvic  disease.  The  prevalence  and 
ultimate  discredit  of  the  recent  fad  in  which  it  was  attempted  to  cure 
not  only  uterine  inflammation,  but  many  nervous  diseases,  by  remov- 
ing scar-tissue  from  the  cervix,  may  also  be  partly  responsible  for  this 
attitude. 

In  the  first  class  of  cases  mentioned  the  treatment  mav  be  carried 
out  in  the  office,  but  cases  accompanied  by  nervous  prostration  are 
suited  only  to  the  salutary  care  of  an  institution  in  which  both  the 
local  and  nervous  elements  in  the  case  will  receive  due  recognition. 

The  Therapeutic  Problem. — With  full  acquiescence  in  the  belief 
that  all  forms  of  chronic  metritis  are  essentially  bacterial  in  origin, 
it  does  not  follow  that  a  microbicidal  course  of  treathient  is  the  only 
indication  to  be  followed,  notwithstanding  its  evident  importance  even 
in  the  latter  stages.  In  these  stages  of  the  process  a  more  important 
indication  lies  in  the  necessity  for  arousing  and  maintaining  more 
vigorous  trophic  processes  in  the  parts  so  long  overwhelmed  by  foreign 
forces,  for  it  should  be  understood  that  in  place  of  the  active  inflam- 
mation we  now  have  rather  the  debris  of  the  bacterio-phagocytic  con- 
test to  deal  with,  in  the  shape  of  interstitial  exudations  and  prolifer- 
ated connective  tissue.  The  therapeutic  problem  involves  a  correction 
of  these  conditions  and  consequences,  which,  in  the  cases  usually  seen 
by  the  specialist,  have  become  a  far  more  important  factor  in  the  dis- 
ease than  the  original  microbic  invasion. 

The  intra-uterine  therapeutics  of  the  day,  such  as  the  application 
of  caustics  and  the  curette  to  the  interior  of  the  uterus,  have,  doubt- 
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less,  accomplishpil  results  mainly  by  arousing  the  full  trophic  activi- 
ties of  the  part,  hut,  as  stated  by  Apostoli  in  1887,^  "the  general 
reproach  which  may  he  made  against  all  intra-uterine  therapeutics 
adopted  bo  far  might  be  summarily  formulated  as  follows; — 

"1.  It  ia  brutal,  biind,  and  may  be  dangerous  in  inexperienced 
hands. 

"2.  Its  dosage  is  wanting. 

"3.  It  is  difScuIt  to  localize. 

"4.  It  has  a  more  or  less  instantaneous  action,  which  ceases  gen- 
erally after  its  application. 

"3.  It  ia  sometimes  sterile,  inefficacious,  or  fanciful. 

"C.  It  treats  the  niucous  membrane,  but  is  wanting  in  direct 
action  upon  the  parenchyma." 

Induced  hj  the  success  of  his  work  with  fibroid  tumors  of  the 
uterus,  Apostoli  began,  in  1883,  to  apply  a  similar  technique  to  the 
affections  under  consideration,  and  subsequently  affirmed  its  advan- 
tages in  the  treatise  mentioned  to  be' : — 

"1.  An  easy  method  which  any  gynecologist  can  execute  alone 
and  without  help. 

"2.  A  method  which  is  mathematically  dosable;  wliich  cauterizes 
much  or  little,  according  to  the  wish  of  the  operator;  and  which  Is 
marvelously  subject  to  a  simple  and  precise  graduation. 

"3.  Progressive  cauterization,  which  is  never  instantaneoos  and 
which  may  he  administered  in  fractional  doses,  the  effects  of  which 
accumulate  at  the  will  of  the  physician. 

"4.  An  active  cauterization  which  may,  if  we  desire  it,  go  beyond 
the  limits  of  the  mucous  membrane  and  of  which  we  can  easCy  grad- 
uate the  extent  and  depth. 

"5.  It  unites  the  galvano-chemic  action  contemporary  with  the 
passage  of  the  current,  and  similar,  according  to  the  active  pole,  to 
that  of  acids  or  of  bases,  and  a  trophic  after-action  followed  by  a 
process  of  retrogression  and  certain  disintegration. 

"6.  A  rapid  method  which  offers  every  facility,  according  to  the 
intensity  of  cauterization,  to  act  with  variable  quickness  according  to 
the  case. 


'  "On  &  New  Treatment  of  Clirnnic  Mptrilia,"  by  Georges  Apoatoli.    Trans- 
Utcd  by  A.  LapHiont  Sniitli,  Dt-lroit,  1838. 
'  Ibiil.,  [luge  52. 
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7.  Absolute  harmlessness  of  the  medication,  which  is  made  in 
on  aseptic  manner  and  without  harshness. 

**8.  Possibility  of  localization  in  a  case  wlicre  we  do  not  wish  to 
efTect  more  than  a  limited  extent  of  the  uterine  mucous  membrane. 

*'9.  A  weapon  with  a  double  edge,  which,  according  to  the  pole 
in  action,  is  able  to  give  either  a  hemostatic  effect  or  produce  conges- 
tion bv  attraction  of  moisture. 

"10.  A  cauterization  which  is  antiseptic  itself  on  account  of  the 
energy  of  the  released  ions  of  electrolysis. 

**11.  The  application  is  little,  or  not  at  all,  painful,  and  does  not 
require  anesthesia." 

The  general  directions  given  by  Apostoli  were  in  harmony  with 
the  known  actions  of  the  two  poles  of  a  constant  current, — namely, 
that  the  positive  pole  was  to  be  used  in  hemorrhagic  conditions  and 
where  a  microbicidal  effect  was  particularly  desired,  while  the  nega- 
tive was  reserved  for  hyperplasia  alone. 

A  personal  experience  that  has  been  by  no  means  small  has  con- 
vinced me  that  these  claims  of  Apostoli  have  been  fully  justified,  both 
from  the  point  of  view  which  requires  that  the  galvano-chemic  process 
be  used  as  a  controllable  means  for  the  destruction  of  the  morbid 
mucous  membrane,  and  from  that  in  which  reliance  is  placed  on  the 
arousing  of  trophic  activities  by  less  currents  applied  on  covered  elec- 
trodes. By  the  process  which  I  have  introduced  to  the  profession,  in 
which  mercuric  salts  may  be  cataphorically  applied  to  the  uterine 
surface  and  parench}Tna,  I  have,  moreover,  made  it  possible  to  obtain 
even  quicker  results  in  resolution  of  the  morbid  process  and  absorp- 
tion of  tlie  redundant  cell-tissue  without  true  cauterization,  for  in  this 
process  the  cauterizing  oxygen  and  chlorine  are  absorbed  by  the  mer- 
cury. This  method  necessitates  the  use  of  the  positive  pole,  but  is 
specially  adapted  to  conditions  requiring  this  polarity,  and  its  employ- 
ment will  not  only  prove  to  be  superior  to  all  surface  medication  of 
the  endometrium,  but  render  curettage  unnecessary  except  when  bulky 
Jc'ftm  exists  within  the  uterus. 

The  effect  of  these  relatively  strong  intra-uterine  applications 
upon  fertility  deserves  consideration.  In  a  series  of  thirty-two  cases 
reported  in  a  paper  before  the  American  Electro-Therapeutic  Associa- 
tion, in  1894,^  I  was  able  to  ascertain  that  six  cases  had  become  preg- 


^  See  Transactions  of  the  American  Electro-Therapeutic  Association,  1804, 
page  78. 


nant  since  the  termination  of  the  treatment.  At  the  same  meeting 
Apostoli  contributed  a  paper  also,  in  which  he  reported  eighty  casta 
that  had  become  prpgnant  aiter  electric  treatment.  The  proportions 
reported  by  me  are,  of  course,  not  matters  of  definite  ascertainment 
since  a  considerable  number  of  the  cases  treated  were  not  married, 
and  many  instances  of  pregnancy  have,  donbtlcsa.  occurred  among  the 
cases  treated  without  the  knowledge  of  either  observer.  Considering, 
however,  that  the  greater  number  of  all  these  were  unquestionably 
sterile  at  the  beginning  of  treatment,  on  account  of  the  morbid  con- 
ditions of  the  mucous  membrane  and  its  discharges,  it  would  seem 
that  the  effect  is  to  increase  the  fertility. 

Postpuerperal  Hetritia;  Neglected  Snbinvolation. — Arrested  in- 
volution of  the  postparturient  uterus,  whether  due  to  inertia,  non- 
traumatic iiifcctioD,  or  traumatic  infection,  is  more  successfully  and 
quickly  treated  by  electricity  than  by  any  other  means  at  our  disposal. 
It  is  even  a,  question  whether  normal  involution  would  not  be  materi- 
ally hastened  by  the  systematic  application  of  induction  currents  to  the 
highly  contractile  tissue  still  constituting  the  bulk  of  the  uterus,  as 
advised  by  Apostoli.  Certain  it  is  that  when  the  natural  process  is 
sluggish  by  reason  of  a  diminiBhed  rate  of  shrinkage  in  tlie  rauBcular 
fibers  a  few  applications  of  the  induction  current  from  the  primary  or 
a  coarse  wire  secondary  coil  will  stimulate  the  flagging  muscular  tissue 
to  develop  its  normal  tone.  Sanguineous  discharges  continuing  be- 
yond the  normal  periods  of  their  appearance,  or  recurring  during  the 
first  month  after  parturition,  may  be  controlled  by  one  or  two  such 
applications;  and  if  there  is  no  sepsis  or  traumatism  as  a  causative 
factor,  no  other  treatment  is  necessary.  Either  the  monopolar  or  the 
bipolar  method  may  be  employed,  but  the  primary  current  is  prefera- 
ble. But  it  is  rare  for  subinvolution  to  be  of  so  simple  a  nature, — 
shreds  of  retained  decidua,  a  morbid  condition  of  the  endometrium, 
e.  laceration  or  other  trauma,  being  the  determining  causes  of  a  septic 
endometritis  to  which  the  subinvolution  is  due.  In  these  cases  the 
constant  current  is  indicated  with  tJie  simple  positive  pole  or  with 
zinc-mercuric  cataphoresis  if  the  hemorrhagic  feature  predominates, 
though  in  simple  cases  the  covered  elastic  electrode  is  best  on  account 
of  giving  the  least  pain.  The  swelling  method  (gradually  increased 
and  diminished  currents)  should  be  employed,  with  a  dosage  varying 
from  25  to  60,  or  more,  niiUiamperes.  To  this  the  induction  current 
may  also  be  added. 
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For  a  septic  condition  of  the  uterus  the  positive  mercuric  pole  ia 
the  most  satisfactory,  owing  to  its  distinct  bactericidal  powers,  and,  if 
the  foul  discharge  comes  from  only  small  shreds  of  retained  membrane 
or  clots,  it  is  quite  unnecessary  to  resort  to  the  risks  and  loss  of  blood 
attending  the  use  of  the  curette.  The  drainage  that  follows  a  constant 
application  will  usually  be  amply  sufficient  to  carry  olf  these  shreJa 
wlien  detached  by  the  action  set  up  by  the  current ;  but  if  the  placental 
remnants  be  large  and  abundant  the  dull  curette  sJiould  bo  uecd  before 
the  alterative  and  contracting  applications  are  made.  In  the  author's 
opinion,  the  sharp  curette  should  be  abandoned  altogether,  as  ita  indi- 
cations are  better  met  in  every  case  by  the  constant  current  alone. 

Hemorrhagic  Metritis. — This  condition  is  either  due  to  the  reten- 
tion of  shreds  in  neglected  subinvolution  or  to  a  vegetative  hyper- 
trophy of  the  mucous  membrane  of  the  body  (adenomatous  endome- 
tritis), or  finally  to  hemophilia.  Ita  treatment,  except  when  due  to 
the  last-named  condition,  yields  the  most  accurate  and  successful  r&- 
Bults  in  the  whole  range  of  electro-therapeutics.  The  writer  has  never 
had  a  case  fail  to  respond  promptly  to  the  proper  use  of  the  positive 
pole  of  the  constant  current,  after  the  method  popularized  by  Apostoli, 
in  which  sectional  electrodes  arc  used  for  the  purpose  of  cauterizing 
the  entire  mucous  membrane  of  the  cavity,  step  by  step.  Since  the 
adoption  of  a  mercury-coated  zinc  electrode,  however,  he  is  convinced 
that  time  may  be  gained  by  its  use  in  place  of  the  carbon  instrument. 
The  first  applications  with  any  kind  of  electrode  are,  nevertheless, 
likely  to  induce  bleeding,  which  lessens  in  amount  with  each  subse- 
quent  application.  The  instrument  should  aJways  be  bare,  and  the 
current-strength  may  vary  from  50  to  100  milliamp^res,  according  to 
the  obstinacy  of  the  case. 

It  is  important  to  note  that  the  applications  should  never  be 
made  during  a  menstrual  period,  if  the  bleeding  is  not  continuous. 
It  is  usually  possible  to  distinguish  between  the  intermenstrual  period 
and  the  menstrual  flow  even  in  a  case  that  presents  continual  drib- 
bling. In  the  latter  case  an  exception  may  be  made  for  a  few  appli- 
cations in  the  rule  of  a  five-day  interval  between  intra-uterine  appli- 
cations, which  arc  made  every  other  day  for  a  time.  The  largest  elec- 
trode that  can  be  inserted  should  be  used. 

Hyperplasia  of  the  UteruB,  With  or  Without  Cervical  laceration. 
■ — It  is  by  no  means  rare  for  the  clinician  to  encounter  casee  which, 
}>resenting  the  nervous  symptomB  of  chronic  iiictritis  related  above. 


reveal,  on  examination,  an  enlarged  uterus  without  notable  dischar^ 
from  the  cavity.  The  uterus,  as  a  whole,  may  be  enlarged,  but  the 
hypertrophy  is  generally  limited  to  the  corpus  alone,  which  is  indu- 
rated, usually  retroposed  or  retroflexed,  and  only  moderately  fixed  if 
the  appendages  are  healthy. 

Such  cases  are  instances  of  the  later  stages  of  chronic  metritis, 
and  will  usually  give  a  history  of  more  or  less  discharge  at  an  earlier 
period.  The  cervix,  in  many  aueh  cases,  will  show  a  healed  laceration, 
showing  clearly  the  avenue  by  which  the  infection  originally  entered. 

It  is  in  this  class  of  cases  that  EmmeU's  operation  of  trachelor- 
rhaphy has  been  most  frequently  performed,  and  some  of  my  eases  were 
instances  in  which  the  operation  had  already  been  done,  without  relief 
of  the  symptoms  or  material  lessening  of  the  abnormal  bulk  of  the 
organ.  It  is,  of  course,  conceivable  that  this  operation  may  result  in 
a  lessened  bulk  of  the  uterus  by  its  derivative  and  revulsive  effects, 
though  erroneously  performed  in  a  belief  that  the  healed  tear  was  a 
source  of  the  symptoms;  but  this  is  rare  excepting  when  the  cervix 
participates  in  the  h_>'portrophy. 

The  true  lesion  in  these  cases  is  unquestionably  a  degeneration 
of  the  muscular  substance  of  the  uterus  and  its  replacement  by  embry- 
onic tissue  of  sluggish  vitality.  The  ideal  treatment  is,  therefore,  one 
which  will  stimulate  metabolic  activities,  promote  absorption,  and 
favor  regeneration  of  the  muscular  fibrils.  Nothing  can  equal  the 
negative  pole  of  the  constant  current  for  these  purposes,  assisted  by 
concurrent  applications  of  the  contracting  induction  current  (from 
either  the  primary  or  a  course-wire,  secondary  coil).  The  constant 
current  is,  by  far,  the  most  important  portion  of  the  electric  treatment, 
and  should  be  applied  in  appropriate  dose. 

HIottTatlve  Cases. — Mrs.  M.,  aged  31,  an  exceTleot  instance  of  the  clasi 
mentioned  in  wbicli  tiie  general  nervouB  Rjatem  had  resisted  the  effects  of 
pelvic  diBCUBe.  woa  admitted  to  the  ssnatorium  from  a  neighboring  eity.  The 
uterine  trouble  from  which  fhe  sufTered  dat£d  from  her  first  conlinement  seven 
jMrs  before,  and  was  aggravated  by  each  of  two  subsequent  confinements,  the 
last  having  been  eighteen  months  previously.  She  complained  of  sacral  aching 
and  a  dragging  sensation  in  the  pelvia  which  was  aggravated  by  the  erect 
posture  and  hy  walking,  rendering  her  particular!)'  miserablG  in  the  evening. 
Menstruation  was  regular,  but  scanty,  and  the  alimentarj  functions  were 
normal.  There  had  been  a  history  of  considerable  leucorrhea,  but  n 
now  cumplniucd  of. 
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Examination  showpd  an  enlitrged,  relroverUd  utptus  with  an  eroded  oa 
and  a  cavitj  four  ini'hes  in  depth,  exuding  inBpissal^d  mucus.  A  Bpot  in  tbe 
rear  of  the  ut*nia  waa  extremely  tender.  She  liad  been  wearing  a  Smith-Hodge 
pessary,  which  was  removed.  Treatment  was  begun  by  vaginal  alternatives 
of  the  coDatant  current  and  the  seeonda.ry  induction,  but  it  was  quiekly 
dianged  to  covered  negative  intra -uterine  applications  of  30  milliamperea  in 
view  uf  the  absence  of  diseaae  of  the  appendages,  alCernating  with  the  vaginal 
applications.  In  five  days  there  was  a  decided  relief  of  soreness;  but  it  was 
necessary  to  continue  treatment  six  weoks  in  the  house,  followed  by  several 
months'  oflice  treatment  at  intervals  before  complete  symptomatic  cure.  At 
this  time  the  uterus  was  normal  in  si/e  and  depth  and  but  slightly  retroposed. 
The  completeness  of  the  cure  has  been  tested  by  five  years'  observation  and  one 
pregnancy  without  relapse. 

Mrs,  P.,  aged  33.  was  sent  to  me  by  Dr.  Oaks,  of  North  Kidgeville,  Ohio, 
This  case  was  a  good  example  of  the  second  class  of  cases  mentioned,  where 
uterine  disease  reacted  unfavorably  on  the  nervous  system  in  connectioa  with 
other  depressing  ageueies.  She  had  been  married  but  four  years;  but  had  been 
in  bad  health  since  four  years  before  marriage,  which  had  been  sterile.  The 
beginning  o(  the  trouble  was  clearly  in  a.  virginal  endometritis  with  menorrbal- 
gift  da,ting  from  puberty,  and  the  gradually  increasing  uterine  involvement  had 
been  assisted  by  a  neuropathic  heredity  and  the  strain  of  nursing  a,  sick 
mother.  Tbe  pain  continued  very  severe  at  the  periods,  wllh  scanty  flow,  and 
there  was  vaginismus  and  dyspnreiinia.  She  complaiued  of  a  neuralgic  pain 
"all  over  the  body"  that  was  moat  distressing  at  night.  Examination  showed 
the  uterus  enlarged,  retrollexcd,  adherent,  and  very  tender.  The  cavity  was 
three  and  one-half  inches  deep  and  exuded  considerable  muco-pus.  The  patient 
was  placed  on  a  six  weeks'  course  of  intra-uterine  negative  applications  o(  20 
to  30  milliamp^res  and  the  rest  cure  with  general  eleetrio  stimulation,  and  very 
shortly  showed  an  improvement  in  both  local  and  general  symptoms,  followed 
bjr  an  ultimate  restoration  of  health, 

Mrs.  C,  aged  26,  applied  for  treatment,  complaining  of  weak  back  and 
pain  in  the  pelvis.  She  had  never  been  pregnant,  and  the  leucorrheo,  which  had 
lasted  for  four  yeors.  was  clearly  traceable  to  one  or  more  attacks  of  gonor- 
rhea. The  uterus  was  but  slightty  above  the  normal  size,  yet  tender  and 
exuding  abundant  muco-pus.  She  was  placed  on  positive  intra-uterine  appli- 
cations of  20  milliamp^res  once  a  week  and  negative  vaginal  applications  twice 
k  week.  Pnin  was  shortly  relieved,  and  by  the  following  month  the  leucorrhea 
had  been  controlled. 

Senile  or  Atropliio  Uetritis. — The  importance  of  this  form  of 
metritia  baa  been  particularly  shown  by  Skene.'  Tt  may  be  resnltant 
from  a  purulent  endometritis  of  earlier  years  that  hae  been  neg- 

' "Medical  Gynecology,'  page  48!). 


iected  or  it  may  be  developed  after  the  menopause.  By  reaeon  o£ 
tlie  lowered  vitality  of  the  senile  sexual  organs  this  affection  ia 
unusually  intractable  to  ordinary  methods  of  treatment,  the  ulcer- 
ation of  the  mucous  membrane  resulting  in  its  ultimate  destruction 
and  of  the  tissues  beneath  it  also  at  times.  The  resemblance  to  car- 
cinoma ia  very  great  in  the  later  stages  of  erosion,  from  which  it  can 
be  clinically  distinguiBhed  by  the  leucorrhea  being  muco-purulent  or 
merely  purulent  instead  of  serous,  as  in  cancer. 

Goelet  has  recommended  the  negative  pole  of  the  constant  cur- 
rent, but  my  own  experience  indicates  that  zinc-mercury  cataphoresis 
is  far  superior  owing  to  its  noncauterant  action  and  tlie  specially  help- 
ful effects  derivable  from  the  nascent  chemicals  released.  A  smaller 
current-strength  is,  moreover,  sufficient  in  the  latter  case,  being  propor- 
tional, however,  to  the  extent  and  stage  of  the  disease.  From  90  to 
50  milliamperes  applied  to  the  whole  of  the  affected  surface  twice  or 
thrice  weekly  quickly  removes  all  odor,  and  will  result  in  a  complete 
cure  in  several  months. 


OHBONIO   INFLAMMATIOK   OF  TI 

TO  THE  TUBES  I 

KetroBalpingitia. — Though  it  is  rare  for  the  physician  to  encoun- 
ter an  endometritis  or  metritis  in  an  acutely  active  stage  (unless  due  to 
gonorrhea  or  bad  surgery),  it  is  not  imusual  to  be  called  in  a  case  of 
acute  or  subacute  salpingitis,  either  original  or  recurrent,  and  in  such 
a  case  the  judicious  use  of  vaginal  applications  of  the  bipolar  induction 
current  at  the  bedside  will  not  only  replace  opium  and  other  sedatives 
largely,  but  materially  reduce  the  extent  and  duration  of  the  inflam- 
mation. Care  should  be  observed  not  to  cause  pain  either  by  the  in- 
sertion of  the  electrode  or  by  the  current,  which  should  invariably  be 
from  a  long,  fine,  secondary  wire  and  controlled  carefully.  The  bipolar 
electrode  should,  of  course,  be  warmed  before  insertion,  as  pointed  out 
by  G«elet,  the  patient  lying  at  ease  in  bed  and  well  covered,  and  the 
application  should  be  prolonged  for  fifteen  or  twenty  minutes.  If 
distinct  relief  is  experienced  (and  generally  there  is  a  pronounced 
relief  of  pain )  the  application  may  he  repeated  twice  a  day. 

Among  the  conditions  closely  allied  to  chronic  catarrhal  metro- 
salpingitis and  salpingo-oophoritis  are  interstitial  or  parenchymatous 
salpingitis,  purulent  salpingitis,   pyosalpinx,   hydrosalpinx,   hemato- 
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salpinx,  and  simple  ovaritis,  with  or  without  prolapse  of  the  organs. 
Each  of  these  conditions  is,  of  course,  readily  diagnosed  during  or  after 
an  abdominal  section,  but,  as  the  desire  of  the  conservative  gynecolo- 
gist is  the  cure  of  the  patient  without  a  cutting  operation,  he  is  re- 
stricted almost  entirely  to  the  ver}'  probable  diagnoses  made  by  an 
educated  bimanual  touch  in  connection  with  the  subjective  and  other 
available  objective  symptoms;  and  when  we  reflect  upon  the  high 
training  that  may  be  attained  by  the  skilled  finger  in  detecting  the 
grosser  difference  between  these  several  conditions,  and  the  fact  also 
that  they  are  all  merely  different  stages  and  differently  situated  evi- 
dences of  the  same  disease, — inflammation, — it  would  seem  that  such 
diagnoses  were  amply  sufficient  for  this  class  of  work.  If,  for  instance, 
the  doubt  lay  between  a  simple  salpingitis  or  an  ovaritis,  and  the  case 
could  be  cured  by  vaginal  applications  of  electricity  without  resolving 
the  doubt,  the  patient  would  surely  prefer  us  to  leave  the  matter  un- 
certain rather  than  have  a  dangerous  exploratory  laparotomy  for  the 
satisfaction  of  curiosity,  even  though  the  curiosity  be  thoroughly 
scientific. 

In  their  pronounced  stages  these  several  conditions  are  quite 
amenable  to  reasonably  correct  diagnosis  by  touch,  pointing  to  certain 
variations  in  the  electric  treatment. 

In  subacute  or  chronic  metrosalpingitis,  evidenced  by  pain  be- 
tween the  periods,  tenderness  in  one  or  both  vaginal  fornices,  and  by 
a  more  or  less  clearly  defined  enlargement  of  the  tube  or  by  mere 
bogginess  in  its  region,  the  treatment  must  at  first  be  altogether 
vaginal,  both  constant  and  induction,  though  a  moderate  constant  cur- 
rent may  be  quickly  attained.  The  results  in  lessened  pain  and  shrink- 
age of  the  hypertrophied  tissue  are  soon  attested,  for  the  parts  are 
membranous  and  easily  reached  by  a  sufficient  density  of  current,  even 
though  indirectly  applied.  That  drainage  through  the  uterus  may  be 
promoted,  particularly  by  the  negative  pole  in  the  vagina,  is  unques- 
tionable. 

Since  the  last  edition  of  this  work  appeared  I  have  been  able  to 
obtain  even  better  and  quicker  results  from  vaginal  mercuric  cata- 
phoresis  in  metrosalpingitis,  by  the  technique  described  at  page  132. 

This  treatment  alone  can  be  relied  on  to  secure  a  practical  cure 
in  a  considerable  proportion  of  the  cases,  but  the  majority  will  demon- 
strate that  vaginal  applications  of  electricity  alone  will  be  insufficient, 
for  the  probable  reason  that  much  of  the  original  mischief  remains  in 
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the  uterus.  When,  therefore,  a  considerable  amelioration  of  the  aymp- 
tome  has  been  gained  by  the  yagina!  treatment,  but  the  progress  thus 
far  made  does  not  continue,  the  uterus  being  reasonably  movable, 
though  with  pain,  and  manifestly  enlarge*!,  we  should  resort  to  tenta- 
tive intra-uterine  applications  without  further  delay. 

The  intra-uterine  treatment  should,  nevertheless,  be  carefully 
watched,  since  acute  salpingitis  or  ovaritis  or  an  encysted  purulent 
inflammation  of  either  organ  will  be  made  worse  by  this  form  of  treat- 
ment. Increased  pain  or  a  reenidescence  of  inflammation  in  a  pyo- 
genic cavity  will  often,  indeed,  attend  the  mere  passage  of  a  sound; 
hut,  as  pointed  out  by  Apostoli,  an  intolerance  of  intra-uterine  con- 
stant current  appHeatione  points  so  unerringly  to  encysted  pus  as  to 
become  a  means  of  establishing  an  exact  diagnosis.  I  am  myself  con- 
vinced tliat  we  may  trench  closely  upon  this  debatable  ground  with 
every  advantage  to  the  patient  if  precautious  be  observed  to  eliminate 
all  harshness  of  manipulation  from  the  method.  It,  for  instance,  a 
covered  spiral  electrode  only  be  used,  inserted  by  touch  only  without 
the  speculimi  and  without  drawing  upon  the  uterus  or  otherwise  dis- 
turbing its  relations  to  the  surrounding  tender  parts,  we  may  test  the 
intolerance  of  the  ease  to  electricity  itself,  which  is  quite  another 
matter  from  its  tolerance  to  a  more  or  less  brutal  handling  plus 
the  electricity.  The  spiral  electrode  will  adapt  itself  readily  and  pain- 
lessly to  any  shaped  cavity,  and,  when  employed  as  a  positive  pole, 
which  is  preferable,  wilt  not  only  inaugurate  a  wholesale  change  in 
the  activity  of  tissue-metamorphosis  within  the  afl'ected  structures  of 
the  uterus,  hut  ultimately  promote  drainage  from  the  uterine  end  of 
the  tube.  Less  pain  is  produced  also  if  the  electrode  be  only  partly 
inserted  during  the  first  applications. 

Twenty  milliamperes  is  ample  for  a  beginning  in  these  tentative 
applications,  repeated  every  fourth  or  fifth  day,  though  the  daily 
vagino-abdominal  treatment  should  be  continued  as  usual.  The  fol- 
lowing cases  may  be  cited  as  examples  in  which  the  uterine  seat  of  the 
afTection  was  still  mainly  predominant: — 

ninatratlTe  Ca«et.— Mre.  W.  F.  D..  agwi  27,  entered  the  sonalorium  from 
a  town  in  the  interior  of  Pennsylvaniit  with  a  hislory  of  continuous  Buffering 
since  the  birth  o(  en  only  child  eight  yeura  lietore.  In^trumentB  had  been 
HBed  Bt  her  confinemPnt  and  she  was  in  bed  three  months  afterward.  There 
wna  ft  continuous  sensation  of  weight  in  the  pelvis,  a  band  scnaation  about  the 
a  in  the  bladder  and   ovarian  region.     Examination 
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showed  the  uterus  posteriorly  placed,  enlarged,  and  brawny,  with  a  tender 
■IJI1N8  in  the  region  of  the  Uft  tube  and  ovary.  Sbe  had  painful  periods  and 
ft  conttuDt,  copious  leucorrhea.  For  two  weeks,  the  patient  was  placed  oa 
Tagino-abdomina)  applications  with  bath  currents  and  general  electric  stimu- 
lation, with  but  moderate  results.  I  thun  di^termined  to  tc^t  the  elTect  of  intra- 
uterine treatment,  30  milliampercs,  positive,  being  used  with  the  elastic  elec- 
trode. Considerable  pain  resulted  from  the  first  application,  but  before  the 
nest  day  the  band  sensation  had  disappeared,  and  never  retui-ned.  The  intra- 
uterine treatment  was  continued  twice  a  week  for  six  wefks,  when  she  re- 
ttlmed  home  practically  well.  Four  years  later  the  permanence  of  the  cure  was 
attested  by  every  ei-idence  of  blooming  hcuHli. 

UisB  P.,  aged  24,  was  suffering  from  a  (.'alarrhal  and  congexUve  condition 
of  the  utcma  and  left  tube  and  ovary,  traceable  to  a  fall  from  a  hammock 
RStvcD  montliB  previously,  which  had  bren  ineffectually  treated  by  the  ordi- 
nary methods.  The  iiioxt  striking  symptoms  on  admission  were  weakness  in 
the  back,  inability  to  walk  far,  n  sensation  described  as  a  burning  or  itching 
in  the  ovarian  regions,  and  a  considerable  leucorrhea.  Examination  showed 
tba  uterus  enlarged  and  giving  exit  to  a  muco-purulent  discharge  and  the  left 
lube  very  tender.  She  was  placed  on  positive  intra- uterine  applications  of 
iroiD  iO  to  25  millinmpi^res  to  the  cavity  twice  a  week,  and  both  < 
VBgino-abdoRiinal,  at  frequent  intervals  for  six  weeks,  followed  by  o 
Inlra-uterine  applications  for  three  months  longer,  resulting  in  relief  of  all 
qpmptoDis  and  a  resturattOD  to  health  which,  at  this  writing,  ten  years  later, 
lemains  perfect. 

Mrs.  W.,  ngi'd  35,  applied  at  Uie  hospital  October  22,  1B95,  complaining 
«f  pain  in  the  back  and  lower  portion  of  the  abdomen  and  a  peculiar  sensation 
in  the  top  of  the  head,  which  dated  from  two  miscarriages  and  a  probable 
•peciQe  infection  twelve  years  before.  She  had  been  sterile  since  the  gonor- 
rhcKl  attack.  Mcnalniation  had  been  scanty  of  late.  The  condition  of  the 
cervix  and  its  di.<cbarges  are  shown  in  Plate  XVIII,  having  been  drawn  at  the 
time  by  the  artist.  The  bimanual  examination  revealed  posterior  ftxation  and 
moderate  enlargement  of  the  uterus  with  indefinable  liogginesa  in  the  left 
tubal  region.  Just  before  seeing  me  a  coUca^e  in  the  hospital  had  given  tiie 
opinion  that  a  removal  of  the  tubes  and  ovaries  was  essential  to  saving  her 
life.  She  was  placed  on  negative  vagino-abdoniinal  applications  of  50  miltiam- 
|W>re8  for  three  months,  during  which  time  there  appeared  great  improvement 
in  the  symptoms.  The  treatment  was  now  changed  to  cup ro- mercuric  applica- 
tions within  the  utenis  of  20  and  30  millinnipPreg  once  a  week  for  three 
inonlhs.  The  symptomatic  cure  was  perfect  at  the  cud  of  six  mouths,  the 
patient  declaring  herself  well. 

Pnmlent  Salpingritia  (Pyosalpiax) .  —  A  neglected  catarrhal 
metrosalpingitis,  particularly  of  gonorrheal  oripin,  readily  becomes 

mnco-purulent,  rlemanrling  a  more  protracted  electric  treatment  be- 
fore a  cure  can  be  obtained  by  tlie  methods  already  described.    If  of 
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long  staDding,  and  drainage  through  the  uterine  mouth  of  the  tube 
has  been  unobstructed,  we  can  readily  detect  the  interstitial  enlarge- 
ment and  exaggerated  convolutions  that  have  been  looked  upon  as  an 
after-excuse  for  many  unnecessary  excisions.  Such  a  condition  is 
as  surely  curable  under  positive  vaginal  applications,  assisted  by  the 
induction  current  and  by  subsequent  intra-utcrine  treatment,  as  any 
similar  catarrhal  affection  elsewhere  in  the  body,  the  intra-uterine 
treatment  being,  of  course,  carefully  employed  with  a  view  of  increas- 
ing the  drainage.  If  a  true  pyosalpinx  be  suspected  to  exist  on  account 
of  the  discovery  of  a  cyst  in  this  situation,  due  to  an  obstructed  uterine 
end  of  the  tube  and  accumulation  of  its  muco-puruleut  contents,  the 
physician  is  called  to  make  a  decision  fraught  with  consequences  of 
intense  interest  to  the  patient.  Shall  he  attempt  to  cure  the  patient  by 
restoring  the  parts  to  their  normal  functions,  or  resort  to  an  operation 
for  their  destruction  as  hopelessly  dtscasedf  This  is  the  burning 
([uestion  of  the  present  day  in  countless  homes,  and  it  is  to  be  feared 
that  the  counselors  in  whose  hands  the  decision  has  been  trustfully 
placed  are  at  times  wanting  in  a  full  appreciation  of  their  respon- 
sibility in  the  mutter. 

The  decision  that  followed  as  a  matter  of  course  at  the  date  of  the 
preceding  edition  of  this  work  was  an  immediate  operation,  involving 
the  removal  of  the  tube  and  ovary  on  the  affected  side.  In  most 
cases  this  first  operation  was  shortly  followed  by  another,  in  which  the 
remaining  tube  and  ovary  were  removed.  Later,  the  uterus  was  re- 
moved, and  what  was  then  left  of  the  woman  after  these  sexual 
oblations  was  advised  to  "try  electricity." 

Fortunately,  this  program,  while  still  adhered  to  in  the  "prov- 
inces," has  been  largely  replaced  in  the  hands  of  surgical  leaders  by 
attempts  at  more  conservative  operations,  though  the  implicit  faith  in 
the  knife  as  the  only  weapon  to  he  employed  in  the  pelvic  affections  of 
women  remains  in  evidence. 

Elements  Governing  Decision  in  Favor  of  Treatment  or  Con- 
servative Operation. — Though  the  author  pleads  for  greater  delibera- 
tion on  the  part  of  medical  men  in  deciding  on  the  proper  line  of 
treatment  for  these  cases,  including  a  full  recognition  of  the  irrepa- 
rable change  produced  in  a  woman's  life  by  the  removal  of  the  ap- 
pendages (and  usually  the  opposite  appendages  must  either  be  re- 
moved at  the  primary  operation  or  at  a  later  one,  for,  of  course,  these 
cases    of    mere    inflammatory    consequences    are    never    really    mono- 


PURULENT  SALPINGITIS.  131 

lateral)^  he  does  not  mean  to  imply  that  the  decision  is  an  easy  one  to 
make.  A  true  accumulation  of  encysted  pus  in  the  pelvis  must  be 
treated  by  incision  and  vaginal  drainage,  even  when  subacute.  The 
discrimination  between  this  class  and  that  in  which  an  enlarged  tube 
merely  contains  muco-pus  must  be  based  on  the  clinical  conditions, 
which  show  far  less  acuteness  in  the  latter.  The  cases  of  mere  muco- 
purulent accumulation  are  also  more  often  associated  with  a  chronic 
discharge  from  the  mouth  of  the  uterus,  proceeding  at  times  from  the 
tubes  themselves.  Finally,  the  instances  of  true  abscess  are  almost 
always  traceable  to  the  gonococcus,  which  introduces  additional  ele- 
ments favoring  the  operation  because  of  the  longer  time  that  will 
probably  be  required  to  cause  resolution  by  electric  treatment. 

But,  in  the  absence  of  semi-acute  pus  collections,  the  physician 
who  favors  electric  treatment  is  not  compelled  to  arrive  at  a  final  de- 
cision between  electricity  and  the  knife  at  once.  When  in  doubt  it  is 
his  duty  to  guard  the  patient's  interests  by  testing  the  response  of  the 
case  to  vaginal  applications,  which  can  do  no  harm,  while  they  may 
cure;  and  if  the  patient  does  not  improve  under  a  judicious  series  of 
fiuch  applications  he  is  still  in  a  position  to  appeal  to  surgery  under  im- 
proved chances  of  cure,  which  is  far  more  than  can  be  said  of  a 
reversed  order  of  therapeutic  efforts. 

The  conditions  confronting  the  physician  in  these  patients  are 
well  illustrated  by  the  following  case  reported  to  the  American 
Electro-Therapeutic  Association  by  the  author  at  its  meeting  at 
Buffalo  in  September,  1901.^ 

The  Gate  of  Xn.  D.  A  Study  in  Contemporary  Gynecology. — The  salient 
points  in  Mrs.  D.'s  case  run  through  the  whole  gamut  of  modem  routine  gyne- 
cology, but,  unfortunately,  Mrs.  D/s  case  is  not  here  reported  because  of  ita 
unusual  character.  It  is  rather  as  an  example  of  everyday  experience  that  I 
hold  up  the  mirror  to  this  bit  of  nature  and  art. 

The  picture  is  not  a  pretty  one  either,  when  Mrs.  D.  is  first  seen  weeping 
because  one  of  the  members  of  her  body  had  been  hastily  sacrificed.  But  this 
need  not  be  dwelt  upon,  for  how  many  other  women  are  also  weeping  that 
gynecology  may  teach  general  surgeons  the  beautiful  art  of  abdominal  surgery? 

The  medical  and  surgical  history  of  this  case  begins,  as  usual,  in  painful 
menstruation.  In  April,  1893,  at  the  age  of  21  years,  the  cervix  was  dilated 
•by  the  young  chief  of  clinic  whom  she  consulted  at  a  college  hospital.  This 
forcible  dilatation  was  followed,  as  frequently  happens,  by  the  formation  of 
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a  tender  niasa  in  the  region  of  the  right  ovary.  Three  months  later,  while  in 
this  condition,  ihe  married,  her  phyeician  advising  her  to  prevent  pregnancy 
fur  a  while,  so  she  states,  by  the  use  of  douches  of  cold  water. 

Marriage  at  such  a  time  and  in  such  a  condition  was  necessarily  doomed 
to  be  accompanied  by  an  imperfect  development  of  the  new  functions  incident 
to  the  state,  in  spite  of  which  it  seems  tliat  pregnancy  ensued  and  was  uub- 
taken  by  her  physician  for  an  aggravation  of  her  inflummatory  trouble,  and, 
as  the  opemting  days  of  the  chair  of  gynecology  came  around  regularly,  she 
was  persuaded  to  have  the  ovary  taken  out.  This  was  done  three  months 
after  marriage,  the  inflamed  ovary  and  tube  being  removed  and  a  significant 
curettage  of  the  uterus  also  performed.  From  that  day  the  patient  states  she 
has  been  a  sick  woman. 

When  Grat  seen  in  clinic  by  myself  seven  years  later  her  condition,  which 
had  remained  stationary  for  some  years,  had  recently  become  worse.  The  left 
ovary  and  tube  were  now  in  an  unhealthy  condition,  a  soft,  tender  tumor  aboui 
the  size  of  a  duck's  egg  presenting  in  this  situation,  and  she  had  just  been 
told  by  the  surgeon  who  operated  before  that  another  operation  was  necessary, 
and  the  remaining  ovary  and  tube  would  uave  to  be  removed. 


Kg.  38. — The  Author's  Monopolar  Vaginal  Electrode. 

As  the  patient  was  desirous  of  having  children,  if  possible,  I  decided  to 
make  an  elTort  to  cause  resolution  in  tlie  inflamed  appendages,  believing  that 
the  tumor  which  had  caused  her  advisers  to  urge  her  to  risk  her  life  again 
and  bring  upon  herself  the  consequences  of  castration  was  merely  a  chronically 
inflamed  tube. 

The  mode  of  treatment  adopted  in  the  effort  to  produce  resolution  of 
this  deeply  seated  morbid  proeess  was  the  well -understood  vagi  no-abdominal 
application  of  the  constant  current,  the  positive  pole  being  within  the  vagina. 
From  50  to  TO  milliampiires  were  employed  three  times  a  week,  followed  by 
the  fine-wire  induction  current,  each  being  allowed  to  flow  four  minutes.  The 
only  unusual  feature  of  the  treatment,  and  one  to  which  I  wish  to  direct  your 
particular  attention,  was  the  use  of  a  bare  brass  vaginal  electrode  (Fig.  38) 
freely  amalgamated  with  mercury.  Ah  this  pole  was  positive,  the  vaginal 
surface  nearest  the  tuba]  region  received  a  considerate  quantity  of  ionixed 
mercury  and  copper  by  eataphoresis,  and,  under  the  repeated  applications, 
much  of  this  highly  valuable  alterative  must  have  reached  the  inflamed  ad- 
nexB.  Some  irritation  of  the  vaginal  surface  next  the  ovary  resulted,  of 
course,  and  after  three  weeks'  treatment  the  applications  had  to  be  inter- 
mitted  for  a  lime. 
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At  the  end  of  two  months  the  tumor  was  smaller,  &  fact  which  the 
previous  attendant,  to  whom  the  patient  clandestinely  went  At  intervals,  was 
the  fii'st  to  notice.  At  the  end  of  six  months  the  tumor  eould  not  be  found, 
though  some  tenderness  and  contraction  of  the  parts  still  existed.  During  the 
treatment  the  patient  reported  periods  of  leucorrbeal  flow  oC  a,  water]'  char- 
Bclcr,  probabij  from  the  omplviiig  tube,  but  this  source  could  not  be  verified. 

To-day  thU  patient,  who  had  thought  seriously  of  obtaining  a  divorce 
from  her  husband  during  the  seven  years  since  lier  marriage,  is  in  the  enjoy- 
ment of  a  happy  married  life,  clouded  only  by  the  continued  absence  of  the 
Rlorlc. 

[At  the  d»(e  of  publication,  more  than  throe  years  after  the  above  report, 
the  patient  continues  in  good  general  and  local  health.  Tlie  region  of  the  left 
ov»ry,  which  had  been  the  site  of  the  tumor  under  treatment,  presented  no 
evidences  of  the  tumor  having  been  existent  except  some  painless  contractions, 
which  were  probably  in  the  tissues  of  the  vagina  unly.J 


DIBCCBSION, 

Dr.  Robert  Eeybum,  of  VVashinyton,  D.  C.,  said  that  he  had  been  deeply 
intervsted  in  this  paper.  For  j-ears  he  had  been  looked  upon  by  the  membera 
of  hi«  local  society  as  an  old  fogy  because  he  was  not  willing  to  practice  or 
unction  the  present  fashionable  wholesale  removal  of  tubes  and  ovaries.  He 
locked  upon  this  practice  as  a  crying  elianie,  and  thought  the  Association 
■hoiild  set  its  lace  steadfastly  against  it.  The  removal  of  the  uterine  ap- 
pendages ruins  the  woman's  life,  and  is  a  procedure  that  should  not  be  resorted 
to  without  a  most  careful  and  conscientious  consideration. 

Dr.  8.  W.  Bayliss,  of  Buffalo,  congratulated  the  author  on  this  very 
practical  paper.  Cases  like  the  one  forming  the  text  of  the  paper  were  met 
with  almost  daily  in  general  practice.  He.  too,  believed  that  the  indiscriminate 
removal  at  the  ovaries  was  a  disgrace  to  the  profession.  He  thought  he  had 
seen  ten  normal  ovaries  removed  to  one  abnormal  ovary.  By  the  use  of  the 
constant  current  in  nonsuppurative  cases  the  painful  pelvic  conditions  could 
be  almost  always  relieved,  even  though  it  might  be  necessary  to  extend  the 
trvatment  over  a  period  of  three  or  four  months.  With  the  high-tension  coil 
the  pain  could  be  relieved  immediately — indeed,  almost  instantly  upon  adjust- 
ing the  vibrator  bo  as  to  secure  rapid  and  smooth  vibrations. 

Dr.  0.  S.  I'helps  said  that  he  coincided  most  thoroughly  in  the  conserva- 
tive view  that  had  been  expressed  by  the  preceding  speakers.  He  recalled  an 
instance  in  which  be  had  assisted  another  surgeon  in  operating  upon  a  case 
In  which  one  ovary  and  tube  had  been  converted  into  a  pus  sac  and  the  other 
ovary  enlarged  and  indamed.  As  a  portion  of  the  latter  ovary  was  still  nor- 
mal he  urged  the  operator  to  save  it,  and  this  had  been  done,  with  the  result 
tliat  he  hud  the  satisfaction  of  having  the  woman  subsequently  mcustmate 
t^ularty.  He  seldom  approached  an  operation  that  be  did  not  prepare  his 
patient  for  the  operation  by  constant  current  treatment.  His  object  was  to 
get  rid  of  as  much  exudate  as  possible,  as  thia  greatly  simplified  the  operation. 
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In  itianj  cases  in  which  inflamed  ovaries  were  bound  down  b;  adheaiont  he 
had  bad  the  great  satisfaction  of  relieving  tlie  ovarj  from  tlie  pressure  of  the 
exudate,  and  malcing  an  operation  unnecessaiy.  An  illustrative  case  was 
cited.  The  patient  was  a  woman  with  a  supposrd  fibroid  tumor  reaching  to 
the  umbilicus.  Slie  bad  bad  hi^morrhages  for  which  she  bad  been  treated 
medicinal  I  y  by  the  family  physician.  Dr.  Phelps  had  succeeded  in  checlting 
the  hemorrhage  by  line  electrolysis,  using  at  the  first  application  125  nilliam- 
p^ies,  and  afterward  usually  from  25  to  30  milliampfres.  anoditl,  for  from  ten 
to  fifteen  minutes.  After  abnut  two  nicmlhs'  treatment  the  tumor  lia'd  become 
perceptibly  smaller,  it  being  about  one-third  of  its  original  bulk.  He  bad  then 
been  able  to  map  out  four  small  fibroids.  The  woman  at  this  time  did  not 
desire  operation  it  electric  treatment  could  complete  the  cure.  He  had  ac- 
cordingly continued  the  treatment,  and  she  had  paid  him  altogether  one 
thousand  dollars,  and  had  been  made  happy  by  thus  escaping  operation.  This 
was  truly  a  moat  instructive  case,  but  electro-therjipeutists  should  be  careful 
not  to  carry  this  idea  of  con8er\*ative  sjirgery  too  far.  If  there  be  a  possible 
chance  to  avoid  operation  the  patient  should  be  given  the  benefit  of  the  doubL 

Dr.  K.  J.  Nunn,  of  Savannah,  referred  to  the  ease  of  a  woman,  the  mother 
of  three  children,  who  bad  conic  to  Savannah  about  three  years  ago.  She  had 
been  treated  for  ovarian  pnins  in  various  cities  in  which  she  had  been  living. 
Some  minor  o|ierations  had  been  performed,  and  she  had  been  advi>ie4l  by  her 
pliysician  to  go  to  a  hospital  and  have  some  operation  performed,  the  exact 
nature  of  which  the  patient  did  not  know.  She  had  finally  fallen  into  his 
hands,  and  he  had  used  upon  her  the  combined  conHtant  and  induction  cur- 
rents. For  several  months  she  had  been  relieved  ahsolutely  of  pain.  About 
that  time  Dr.  Nunn  said  he  had  been  compelled  to  give  up  practice  becnuse 
of  ill  health,  and  the  woman  becoming  ill  again  had  been  persuaded  to  submit 
to  operation  at  a  hodpitat.  She  had  died  as  a  result  of  it.  Another  case  had 
recently  come  under  his  observation,  wbieli  was  still  more  melancholy  an 
example.  The  patient  was  a  woman  of  28,  who  was  subject  to  certain  aeizures 
which,  from  tlie  description,  he  took  to  be  hysteric  convulsions.  The  uterus 
and  adnexa  had  been  removed  by  some  prai^titioner,  but  the  woman  was  just 
aa  ill  afteru'nrd  as  liefore.  The  speaker  said  that  when  he  had  examined  her 
he  had  found  intense  tenderness  and  soreness  of  the  whole  spinal  column, 
extending  up  even  into  the  occipital  bone  ond  mastoid  proci'sses.  Electricity 
had  not  been  tried,  and  a  thorough  examination  of  this  woman  had  never 
been  made  before  subjecting  her  to  this  mutilating  operation.  This  seemed 
to  him  disgraceful. 

The  author,  in  closing  the  discussion,  said  Ihiit  his  object  in  reporting 
the  case  had  been  twofold;  to  point  a  moral,  and  to  call  attention  to  n  new 
application  of  mercuric  cataphoresia.  The  case  was  not  an  extreme  one,  and 
had  been  presented  as  merely  one  illustration  of  the  testimony  we  should  bear 
against  a  dreadful  practice  now  prevailing. 

The  treatment  described  would  be  found  more  effective  than  the  appli- 
cation of  the  constant  current  to  the  vagina,  yet  shared  with  it  the  advanta^ 
of  avoiding  all  risk  attending  intra-iiterine  applications.     It  is  necessarily 
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tentative,  of  course.  The  method  was  easy  and  inexpensive.  He  had  used  in 
this  case  an  old-fashioned  brass  olive  electrode  of  large  size  heavily  coated 
with  mercury. 

Mercuric  cataphoresis  as  a  re-enf  or  cement  of  the  constant  current 
anode  in  the  vagina,  as  described  in  the  paper  quoted  above,  is  un- 
questionably a  most  valuable  procedure.  That  the  ionized  mercury 
must  be  diffused  in  considerable  quantity  during  a  two  or  three 
montlis'  treatment  is  made  evident  by  a  deterrent  action  on  menstrua- 
tion that  appears  in  most  of  the  cases  subjected  to  it  for  a  sufficient 
time,  the  menstrual  function  having  been  suppressed  for  one  or  two 
months  in  each  of  the  following  cases : — 

Miss  E?,  of  West  Philadelphia,  aged  35,  with  a  history  of  leucorrhea  and 
menorrhalgia  previous  and  subsequent  to  the  removal  of  the  left  ovary,  two 
years  before  I  first  saw  her,  came  under  observation  in  September,  1901,  say- 
ing 8he  had  as  much  menstrual  pain,  intermenstrual  pain,  backache,  and  local 
tenderness  in  the  left  tubal  region  as  before  the  removal  of  the  ovary  and 
tube.    The  leucorrhea  was  espeeinlly  abundant. 

She  was  placed  on  triweekly  brass-mercuric  applications  to  the  tender 
spot  in  the  vagina,  each  application  of  the  mercury  being  followed  by  several 
minutes  fine-wire  induction  currents.  The  second  period  after  commencing 
treatment  was  missed,  a  profuse  leucorrhea  continuing.  The  treatment  was 
discontinued  for  a  month,  when  she  had  a  painful  period  as  before.  The 
mercuric  cataphoresis  was  now  resumed  and  continued  for  another  month, 
by  which  time  all  symptoms  were  relieved. 

This  patient  had  no  return  of  the  symptoms,  and  has  since  married. 

Mrs.  N.,  a  nullipara,  aged  31,  entered  the  sanatorium  from  a  town  in 
Kentucky  in  October,  1901.  Six  years  before,  shortly  after  her  marriage,  she 
had  an  attack  of  pelvic  peritonitis  that  left  the  pelvic  organs  matted  together, 
a  condition  that  still  existed,  the  boardlike  roof  of  the  pelvis  shown  in  Fig.  39 
being  particularly  evident  to  the  bimanual  examination.  Large  tumefactions 
existed  in  both  ovarian  regions,  a  constant  pain  was  complained  of  in  the  left 
ovarian  region,  and  there  was  a  copious  purulent  discharge  from  the  uterus 
with  unpleasant  odor. 

During  the  treatment  of  this  case  several  periods  were  passed  without 
appearance  of  menstruation,  though  symptomatic  improvement  was  marked. 
For  nearly  three  months  the  mercuric  applications  were  made  daily,  every 
effort  being  made  to  save  her  from  operation.  The  final  result  was  a  symp- 
tomatic cure,  examination  showing  also  that  the  organs  were  more  mobile 
and  tumefaction  lessened.  The  improvement  still  continued  when  the  patient 
was  last  heard  from,  one  year  after  her  return  home. 

Mrs.  P.,  a  nullipara,  aged  38,  of  Ocean  Grove,  N.  J.,  applied  for  treat- 
ment in  November,  1902.  An  old  uterine  affection  had  been  aggravated  by 
unusual  effort  during  the  previous  summer  in  nursing  her  mother  through 
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a  fatal  illnesa.  She  had  recvntlj  Ii^en  adviHed  to  liave  on  operation  performeJ 
for  the  removal  of  thu  right  tube  and  ovary. 

On  exaniinution  the  uterus  Km  found  enlarged  in  the  corpus  onij.  In 
the  region  of  the  right  tube  there  waa  a  sauaage-Bhaped  masa  that  eould  be 
etisily  made  out  as  an  enlarged  tube  owing  to  the  absence  of  adhesions. 

She  was  pTaced  under  vaginal  mercuric  calaphoresia.  and  in  two  and  one- 
half  months'  time  both  a  symptomatic  and  anatomic  cure  waa  efTected.  A 
year  later  she  sent  word  that  her  health  remained  excellent. 

Hematosalpinx. — This  condition  is  not  easily  distinguished  from 
pyosalpinx  except  by  its  recent  appearance.  In  a  thoroughly  con- 
ducted transillumination  of  the  pelvis  a  dark  cloud  will  be  found  in 


Fig.  30. — Line  of  Rigidity  in  Pelvic  Peritonitis.      (Tltonias  and  Mundf.) 


the  aituation  of  the  tubes  in  both  affections.  Hematosalpinx  is  now 
thought  to  be  an  arrested  tubal  pregnancy  in  some  cases.  Being  but 
an  effusion  of  blood  or  of  blood  and  mucus,  the  proper  treatment  is 
a  promotion  of  its  absorption  by  negative  vaginal  applications  of  the 
constant  current,  the  intravnginal  electrode  being  pressed  against  the 
tumor  as  in  tlie  treatment  of  ectopic  gestation.  Several  weeks'  daily 
treatment  with  current-strengths  of  50  milliamp^res  will  usually  be 
found  sufficient  to  cause  material  shrinkage  and  final  disappearance 
of  the  tumefaction.  An  abdominal  section  for  an  accumulation  of 
material  so  easily  absorbed  as  this  is  totally  unjustifiable. 

Sydrosalpinx. — This   condition    may   be    approximately   distin- 
guished from  pyo-  and  heiuato-  salpinx  by  the  absence  of  tenderness 
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and  adhesions  and  by  its  long-standing  character.  Under  transillnnii- 
nation  no  cloudiness  is  observable  in  the  situation  of  the  tumor.  The 
same  measures  are  appropriate  in  its  treatment  as  have  been  advised 
for  pyosalpinx. 

Pelvic  Peritonitis. — This  affection  is  usually  consecutive  to  ca- 
tarrhal disease  of  the  uterus  and  tubes.  The  therapeutic  management 
of  an  acute  attack  by  the  ordinary  antiphlogistic  measures,  such  as 
ice,  iodine,  etc.,  to  the  abdominal  aspect  of  the  swelling  may  be 
greatly  assisted  by  the  use  of  Apostoli's  suggestion  of  bipolar,  fine 
wire  induction  applications  within  the  vagina,  as  in  the  acute  cases  of 
salpingitis  and  ovaritis.  No  pain  whatever  should  be  produced  either 
in  inserting  the  warmed  electrode  or  by  the  current,  the  latter  being 
turned  on  very  gradually  and  used  for  fifteen  minutes  daily,  if  relief 
of  pain  is  gained.  The  cessation  of  pain  by  this  means  can  only  indi- 
cate more  or  less  arrest  of  the  congestive  process  attending  the  advance 
of  the  inflammation. 

In  the  treatment  of  the  later  stages  of  the  acute  process  the 
bipolar  induction  current  is  also  most  useful,  to  which  should  be  added 
vaginal  mercuric  cataphoresis  in  the  more  chronic  cases.  The  rapid- 
ity with  which  the  exudation  forming  the  boardlike  vault  of  the 
vagina,  encountered  by  the  finger  in  a  plane  represented  by  the  dotted 
line  in  Fig.  39,  may  be  made  to  disappear  under  this  treatment  is 
often  astonishing,  even  when  the  agglutination  of  the  pelvic  organs  is 
of  long  standing.  The  case  related  on  page  135,  as  well  as  the  follow- 
ing case,  are  excellent  examples : — 

niustratiye  Case. — A  married  lady,  37  years  old,  was  referred  to  me  by 
Dr.  J.  A.  Draper,  of  Wilmington,  Del.  She  had  had  a  miscarriage  seven  years 
before  and  various  attacks  of  probably  specific  vaginitis  since,  culminating  in 
metrosalpingitis  and  pelvic  peritonitis.  Under  the  pain  of  the  latter  condition 
she  was  fast  developing  an  opium  habit.  Examination  revealed  an  enlarged 
uterus  set  in  a  hardened  pelvic  vault  just  as  if  plaster  of  Paris  had  been 
poured  over  it,  as  described  by  Thomas  and  Mund^.  She  was  admitted  to  the 
sanatorium  on  March  25,  1891,  and  placed  on  negative  vagino-abdominal  ap- 
plications of  75  milliamp^res,  occasionally  changing  to  constant  current 
alternatives  in  the  same  situation,  together  with  the  general  rest  cure  treat- 
ment. By  May  5th  she  was  symptomatically  well,  and  my  notes  speak  of 
great  loosening  of  the  uterus,  though  slight  tenderness  persisted  to  the  left 
of  the  uterus.  Several  office  applications  were  made  during  the  following 
month,  and  on  October  2d  it  is  noted  that  the  uterus  is  quite  small  and 
movable,  and  that  no  symptoms  remain.  This  lady  was  seen  five  years  later 
in  the  best  of  health,  which  she  attributed  to  the  treatment  received. 


CHAPTER  XI. 

CUROKIO    INFLAMMATOBY    AFFECTIOSa   OF    THE    OvARIES. 

Chronic  OTariti».^The  unexampled  opportunities  for  the  study 

of  inflammatory  affections  nf  the  ovaries  after  the  operative  re- 
moval of  these  organs,  recently  enjoyed  by  the  younger  school  of 
gj'necic  snrgeons,  might  have  yielded  greater  good  to  pathologic 
science  than  to  some  of  the  patients  operated  upon  had  the  bueket- 
fuls  of  specimens  brought  to  the  societies  been  thoroughly  studied. 
As  it  is,  the  most  important  lesson  taught  by  this  misdirected  energy, 
aside  from  its  evidence  of  the  cyclonic  character  of  variations  in  pro- 
feasiona!  opinion,  is  that  ovarian  and  tubal  affections  are  not  easily 
differentiated  from  each  other  prior  to  operation,  and  that  it  is 
e([Ually  difficult  to  distinguish  a  curable  from  an  incurable  disease 
of  these  organs  by  a  simple  examination.  Tiie  great  majority  of 
ovaries  and  tubes  thus  hastily  condemned  to  extirpation  are  found 
after  removal  to  be  the  seat  of  simple  inflammation,  and  their  un- 
fortunate destruction  is  a  heavy  tax  to  pay  for  a  relatively  small 
number  of  cases  incurably  diseased  thus  discovered. 

A  means  of  practically  averting  this  causeless  unseiing  of  women 
has  been  indicated  by  Apostoli,  the  careful  application  of  which 
should  do  much  to  confine  castrational  operations  within  their  legiti- 
mate limits  of  the  removal  of  useless  organs.  This  consists  in  diag- 
nostic test  treatments,  which,  by  aggravating  the  aymptouis,  make 
out  a  clear  diagnosis  of  a  condition  demanding  operation,  or  else,  by 
ameliorating  the  symptoms,  indicate  infallihly  the  presence  of  a  cur- 
able lesion. 

This  diagnostic  test  comprises  two  procedures:  a  vaginal  bipolar 
fine  wire  induction  application,  and  an  intra-uterine  constant  current 
application.  If  the  former  relieves  the  pain  at  once,  or  after  several 
sittings,  the  probability  is  that  the  condition  is  neuralgic  or  congestive 
and  scarcely  inflammatory  even.  If  an  intra-uterine  application  of 
from  35  to  50  milliamp&rcs,  made  with  a  covered,'  elastic  electrode, 

■  The  UM  of  a  covered  clastic  electrode  makes  tbis  test  more  delicate  than 
contemplated  by  Apostoli,   eliminating   the   mechnnical    hari^hnesB   ot   n   BtifT 
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aggravates  the  pain  greatly  and  persistently,  the  possibilities  are 
strongly  in  favor  of  a  grave  inflammation  of  the  adnexa  that  indi- 
cates operative  procedures.  There  is,  of  course,  some  discomfort  under 
the  second  test  even  in  curable  cases,  and  this  is  more  pronounced  if 
the  electrode  be  rigid  and  inserted  with  harshness;  but  the  modi- 
fication of  Apostoli's  method  which  I  employ,  consisting  in  the  use 
of  an  elastic  electrode,  constitutes  a  most  delicate  test,  as  tlie  pain 
reaction  of  such  an  application  is  at  a  minimum  in  cases  amenable  to 
electricity. 

In  my  own  practice  such  a  test  is  rarely  applied  in  this  way,  since 
I  am  convinced  that  many  inflammations  of  the  tubes  and  ovaries  are 
capable  of  relief  by  electricity  applied  by  the  vagino-abdominal 
method  that  would  be  aggravated  by  intra-uterine  applications.  It  is 
only,  therefore,  when  a  vagino-abdominal  or  bipolar  induction  applica- 
tion fails  to  give  relief,  and  a  simple  vagino-abdominal  constant  cur- 
rent application  aggravates  the  pain,  that  a  conclusion  is  arrived  at 
that  the  condition  is  one  that  is  impossible  to  cure  in  this  way;  for 
an  intolerance  of  such  treatment  surely  indicates  too  advanced  a 
process,  with  suppurative  consequences  or  other  incurable  local  faults. 

As  already  remarked,  the  differential  diagnosis  between  chronic 
catarrhal  salpingitis  and  simple  chronic  ovaritis  is  difficult  of  estab- 
lishment with  absolute  certainty,  either  from  the  subjective  symptoms 
or  by  the  bimanual  examination,  but  the  electric  treatment  of  the 
minor  stage  of  either  condition  is  practically  the  same.  The  treat- 
ment, in  other  words,  is  directed  to  the  inflammation  itself,  the  cur- 
rent promoting  absorption  of  the  interstitial  effusion  as  well  as  of 
edematous  and  serous  collections  whether  situated  in  the  tubes  or 
ovaries.  Such  a  method  is  necessarily  interpolar  and  but  slowly  effect- 
ive in  some  cases,  but  the  importance  of  the  results  that  can  generally 
be  secured  is  very  great  and  well  worth  the  time  and  labor  expended. 

The  applications  should  be  made  daily  or  thrice  weekly  with  both 
currents,  the  positive  pole  of  a  30  to  60  milliampere  current  being 
employed  for  five  minutes,  followed  by  a  medium  or  fine  wire  induc- 
tion current  of  the  same  duration,  without  removing  the  electrode. 
The  latter  should  be  a  brass  or  zinc  vaginal  instrument  covered  with 
absorbent  cotton,  wet  and  soaped,  and  gently  pressed  against  the  ovary 
through  the  vagina.  After  turning  the  induction  current  off,  the  elec- 
trode may  be  gently  shifted  to  the  other  side,  if  both  ovaries  be 
affected,  and  this  current  again  turned  on,  though  it  is  wisest  to  re* 
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serve  the  constant  current  in  this  situation  till  the  next  seance,  alter- 
nating the  sides  for  its  application.  Each  application  ehoiild  be  fol- 
lowed by  repose  in  bed  when  this  is  practicable. 

Under  this  treatment  the  pain  and  tenderness  lessen  and  adherent 
ovaries  become  looser  through  absorption  of  the  bands  of  exudate, 
the  symptomatic  improvement  proceeding  with  equal  pace  with  the 
trophic  and  vascular  restoration.  From  sis  weeks  to  six  months  will 
usually  be  required  to  attain  such  results. 

Since  the  previous  edition  of  this  book  appeared  I  have  been 
able  to  shorten  this  treatment  in  some  cases,  and  include  instances  of 
more  extensive  inflammation  in  its  field  of  usefulness,  by  changing 
the  constant  current  positive  application  into  an  application  of  mer- 
curic catuphoresis,  as  described  in  the  preceding  chapter.  To  do  this 
the  vaginal  electrode,  which  should  have  a  bulb  about  the  size  of  a 
pigeon's  egg,  is  amalgamated  with  mercury  and  used  uncovered. 

A  more  serious  condition  is  present  if  the  ovaries  become  pro- 
lapsed by  reason  of  increased  weight  and  the  dragging  elTect  of  adhe- 
siona  from  attacks  of  circumscribed  peritonitis.  In  this  state  the 
wisdom  of  sacrificing  the  organs  by  removal  becomes  a  question  of 
importance,  as  their  dislocated  position  renders  them  more  subject  to 
relapses  and  aggravations  of  the  inflammation.  It  should  be  remem- 
bered, however,  that  the  suffering  is  entirely  due  to  the  ovaritis  and 
other  inflammatory  conditions  preceding  and  accompanying  it,  often 
to  a  still  existing  endometritis  or  metritis,  and  that  if  we  can  restore 
the  parts  to  a  healthy  condition  in  this  respect  a  symptomatic  cure 
may  be  attained,  even  though  it  be  impossible  to  restore  the  organs  to 
their  proper  position.  The  fact  that  the  dislocated  position  of  the 
organs  renders  pregnancy  unlikely  because  of  the  lack  of  coaptation 
of  the  fimbriated  end  of  the  tube  to  the  ovary  is  no  real  argument  in 
favor  of  the  removal,  as  one  can  never  he  sure  that  the  tube  is  not 
equally  displaced  and  thus  capable  of  performing  its  functions  if 
rendered  free  to  move.  An  incurable  tenderness  or  painfuluesB  is  the 
only  practical  or  reasonable  indication  for  castration.  That  a  perma- 
nent symptomatic  cure  of  ovaritis  complicated  by  prolapse  of  the 
organ  may  be  attained  is  attested  by  the  following  cases,  which  have 
been  under  observation  for  some  time  since  the  cessation  of  treat- 
ment : — 

niuitrfttlre  Caiei. — A  young  ladf,  aged  21,  woa  sent  to  me  hj  Dr.  John 
Chambers,  of  Kingston,  N.  Y.,  May  20,  1S92,  with  the  following  history:    Her  ' 
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■r  died  of  phthinia  and  her  father  and  a  brother  of  Bright's  diseAse. 
iraelf  had  always  been  delicate,  particularly  Binee  puberty,  wbivh  appenred 
with  irregular  menstrmition,  quickly  developing  inlenae  menorrhalgin. 
S  she  was  sent  to  Dr.  T.  Gaillard  Thomas,  who  inserted  a.  pessary,  which 
vcd  hiT  for  a  time,  but  subseijuenlly  gave  rise  to  muoh  aulTering.  Re- 
g  to  Dr.  Thomas  in  181)1,  she  was  plai'cd  under  troatnient  at  the  Woman's 
tal,  where  oophorectomy  was  adviaed  after  a  period  of  treatment. 
ler  general  condition  on  admission  to  the  sanatorium  was  poor,  evi- 
liiig  malassimiktion  and  eouie  nervous  prostration.  The  principal  symp- 
toma  of  discomfort  were,  however,  directly  traceable  to  the  pelvic  condition. 
The  sitting  posture,  and  partioulurly  the  use  of  a  rocking  chair,  agjrraTated 
the  discomfort  and  pain  in  the  pelvis,  which  was  constant  between  perioda 
and  extreme  during  the  flow.  Lcucnrrhea  had  been  quite  bad  since  the  pessary 
was  inserted.  The  menstrual  periods  were  profuse,  with  worst  pain  on  first 
and  third  days.  Exaniinution  showed  tender  and  prolapsed  ovaries,  the  left 
bring  enlarged  and  lowest,  with  enlarged  and  prolapsed  uterus,  the  latter 
being  near  the  pelvic  outlet  and  exuding  a  copious  leucorrhca.  The  uterine 
esTity  measured  thrive  and  one-fourth  inches.    Much  pain  was  developed  by  the 


She  was  placed  on  positive  vagino -abdominal  applications  of  60  milliam' 
ptres,  followed  by  the  secondary  induction  current  in  the  sam«  situation  Mid 
general  electric  stimulationi  the  applications  were  made  daily,  followed  by 
rest-  Great  amelioratian  of  the  tenderness  of  the  left  ovary  followed.  At  the 
ebd  oi  the  second  week  a  mild  ititra-UterinC  positive  application  With  i,  cOVertd 
elastic  electrode  was  made,  and  repeated  once  in  seven  days  during  the  re- 
mainder of  the  treatment,  which  was  continued  for  two  months.  On  discharge 
her  condition  was  so  satisfactory  that  a,  symptomatic  cure  was  noted. 

In  a  letter  dated  February  3,  189G,  more  than  three  years  after  the  end 
of  the  treatment,  this  lady  reports  herself  in  the  beat  ot  health,  which  she 
attributes  entirely  to  the  methods  employed,  I  have  unfortunately  no  notes 
of  the  size  of  tlie  uterus  or  position  of  the  ovaries  subsequent  to  the  treat- 
ment, but  regard  this  defect  in  the  record  as  of  leas  importance  than  acciu&te 
italcmcnts  of  the  ultimate  result  in  the  reatoralion  of  conscious  health. 

A  more  diHicult  case  was  that  of  a  married  lady  of  27,  referred  to  me  by 
Dr.  Potter,  of  Gerinantown,  October  25,  1S93.  This  lady  was  the  picture  of 
lobust  health  in  spite  of  an  hypertrophied  uterus  and  deeply  prolapsed  ovaries, 
the  latter  being  enlarged,  tender,  and  giving  her  much  discomfort  when  walk- 
ing or  riding.  The  trouble  dated  back  to  a  prolonged  labor  followed  by  lacera- 
tion of  the  cervix,  for  which  a  repair  operution  had  been  done  by  a  distin- 
guished surgeon.  There  was  a  copious  muco-purulent  leucoirhea.  In  spite  of 
the  excellent  union  of  the  cervix  obtained  in  the  plastic  operation  the  uterine 
body  remained  hyperplastic,  the  seat  of  an  unpleaannt  discharge,  and  had  a 
carity  measuring  more  than  three  inches  in  depth.  ' 
irregular,  appearing  in  periods  of  thirty-one  and  torty-o 

Vagino-abdominal  treatment  seemed  to  U-  of  little  service  in  this  case, 
nbably  because  the  ovaries  were  not  the  principal  seat  of  the  trouble,  though 


-H'4  INFLAMMATORY  AFFECTIONS  OF  THE  OVARIES. 

out  of  p1a(.«.  and  it  was  nen^eaary  to  Rttack  tlie  uterine  trouble  bj  intrm- 
uterine  constant  current  a[>])lii;atione.  Owing  to  the  great  increase  of  t«nder- 
nna  evolced  by  these  applicntionB,  which  were  negative  and  applied  by  the 
covered  elastic  elBctrode>  not  more  than  33  niUtiampfres  were  used,  and  gen- 
erally leas,  twice  n  week,  followed  by  the  contrai-ting.  primary  induction  cui^ 
rent  to  tlic  point  of  tolerance,  then  by  a  bipolar  secundarj.  As  a  result,  the 
leucorrhenl  discharge  was  cured,  but  when  the  patient  ceased  att«ndftnce  the 
symptomatic  cure  and  reduction  of  bulk  were  still  imperfect. 

It  is  poBsibU  that,  had  this  patient  realized  the  importance  of 
long-continued  and  regular  treatment,  as  good  results  would  have  been 
nttained  as  in  the  following  case: — 

Mrs.  J.  F..  aged  31,  applied  for  treatment  at  tlie  gynecologic  clinic  May 
7,  189U.  «ilh  the  following  iiiat^rj-i  Her  only  child  was  U  years  old.  Eight 
years  ago  she  had  miscarried  and  hud  been  an  invalid  ever  since,  having  had 
vaginitis  of  probably  gonorrheal  origin  about  the  time  of  the  miBcarriage. 
She  had  received  the  usual  treatment,  including  pessaries,  which  gave  ho  much 
discomfort  as  to  compel  their  discontinuance,  and  the  advice  that  her  iwariea 
should  be  removed  was  given  at  several  hospitals.  Tliere  was  but  slight  leu- 
corrhea  at  this  time. 

Examination  showed  an  enlarged  and  llabby  uterus,  somewhat  retroposed, 
with  tender  tubal  regions  and  distinctly  prolapsed  and  enlarged  ovaries. 

She  was  placed  on  vaginal  positive  applications  of  about  50  milliamp^res 
three  times  a  week.  This  was  continued  with  great  regularity  for  three 
months,  during  which  time  distinct  improvement  was  noted  in  both  the  sub- 
jective and  objective  symptoms.  On  August  llth  the  tenderness  had  so  far 
•bated  that  it  was  considered  wise  to  begin  intrauterine  applications  of  40 
milliampd'BS,  positive,  followed  by  the  fine  wire  secondary.  This  was  well 
borne,  and  was  continued  at  weekly  intervals  for  three  months.  In  the  latter 
part  of  January,  180T.  the  patient  had  the  pleasure  of  realizing  that  she  was 
not  only  restored  to  complete  subjective  health,  but  was  also  pregnuot  for  the 
first  lime  in  nine  years.  Her  health  continued  excellent  under  this  trying 
ordeal,  and  in  Octolicr,  1807,  she  was  delivered  after  a  remarkably  short  and 
painless  confinement. 

Ovarian  Cong^eation. — Aside  from  these  marked  instanceB  of  phys- 
ical deviations  from  the  normal  size  and  position  of  the  ovaries,  we 
have  also  a  numerous  class  of  cases  among  young  women  who  com- 
plain of  pain  and  tenderness  in  one  or  both  ovarian  regions  bo  little 
accompanied  bv  other  evidences  of  physical  disease,  such  as  persistent 
leucorrhea,  as  to  render  a  physical  examination  both  unnecessary  and 
unwise.     These  oas^es.  well  described  by  Skene,'  are  but  derange- 

' "Medical  Gynecology,'  by  Alexander  J.  C.  Skene,  page  220.    D.  Appleton 
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ments  of  function  unaccompanied  by  structural  changes  of  the 
organs,  though  generally  accompanied  by  congestion  or  hyperemia. 
It  is  usually  thought  that  conditions  of  life  favoring  excitation  of 
the  sexual  function  without  complete  functionation  (as  in  morbidly 
introspective  girls,  imhappily  married  and  childless  women,  and  wid- 
ows) are  the  principal  predisposing  conditions,  but  I  have  observed 
the  affection  frequently  where  these  conditions  are  replaced  by  causa- 
tive factors  depending  on  nutritive  disturbances  of  all  the  vegetative 
functions  of  life,  including  vasomotor  irregularity,  constipation, 
lithemia,  neurasthenia,  and,  of  course,  hysteria.  There  can  be  no 
question,  though,  of  the  tendency  of  this  condition,  left  to  itself,  to 
develop  into  genuine  chronic  ovaritis ;  hence  it  is  important  to  direct 
attention  to  the  local  condition  as  well  as  the  general  nervous  disorder. 
Together  with  a  removal  of  the  cause  or  causes  and  regulation  of 
the  alimentary  functions,  there  is  no  form  of  treatment  for  persistent 
cases  of  ovarian  hyperemia  equal  to  external  abdomino-dorsal  appli- 
cations of  both  currents  accompanied  by  a  judicious  course  of  the  rest 
treatment,  inclusive  of  general  electric  stimulation  and  massage ;  pro- 
vided this  be  carried  out  in  a  properly  regulated  institution  and  away 
from  the  accustomed  scenes  of  home  and  overzealous  friends.  The 
rest  cure  at  home  is  usually  thoroughly  impracticable  in  its  essential 
features,  and  even  under  the  most  favorable  conditions  for  its  employ- 
ment it  must  be  associated  with  the  local  external  treatment  described 
in  order  that  permanent  results  may  be  attained.  Skill  in  managing 
such  cases  is  only  attained  by  physicians  who  understand  that  a  large 
proportion  of  the  work  in  the  diseases  of  women  demands  a  combina- 
tion of  the  skill  of  the  neurologist  with  that  of  the  gynecologist. 

niastrative  Case. — Mrs.  M.,  aged  31,  of  Spottswood,  Va.,  was  sent  by 
Dr.  W.  H.  Thomas,  of  Steel's  Tavern.  November  29,  1899.  She  was  of  a  neuro- 
pathic family,  and  had  suffered  from  a  pelvic  inflammation  seven  years  before, 
and  for  a  year  was  afflicted  with  pain  in  the  spinal  and  occipital  regions,  espe- 
cially manifest  in  the  region  of  the  coccyx.  Sitting  for  any  length  of  time 
aggravated  the  symptoms,  and  walking  prostrated  her.  The  digestive  functions 
were  good,  though  she  weighed  but  82  pounds. 

Examination  showed  the  left  ovary  tender  and  enlarged,  the  uterus 
retroposed,  anteflexed,  and  partly  fixed,  and  exuding  a  copious  white  discharge. 
Examination  of  the  spine  showed  remarkable  hyperesthesia  throughout  its 
whole  extent. 

She  was  admitted  to  the  sanatorium  and  placed  under  the  treatment 
described,  which  included  absolute  rest  for  two  weeks  only.    For  the  remainder 
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of  her  stay  the  rest  was  replaced  by  stalio  electricity  and  exercise.  At  the 
end  of  two  months  she  was  discharged,  apparently  cured,  her  weight  having 
increased  to  107  pounde. 

After  epcnding  ten  months  at  her  home  in  a  greatly  improved  condition 
it  was  thought  wise  for  her  to  return  for  additional  intra-uterine  treatment, 
which  required  an  additional  four  weeks.  On  final  discharge  her  condition  wai 
excellent,  and  her  weight  had  increased  to  IIS  pounds. 

This  patient  had,  of  course,  been  advised  that  the  ovaries  be  removed; 
with  the  accompanying  nervous  conditions  the  result  of  Buch  a  course  can  well 
be  imagiutd. 

Postoperative  Traumas  and  Kenroses. — It  is  inevitable  that  the 
physician  will  be  appealed  to  to  alleviate  the  suiFeriiigs  of  those  pa- 
tients who  have  failed  to  be  relieved  by  removal  of  the  ovaries,  and, 
at  times,  of  the  ntenis  also.  Whether  the  sufferings  of  these  un- 
happy beings  be  due  to  neuroses  left  untouched,  or  even  aggravated, 
by  the  profound  mental  and  physical  results  of  castration,  or  caused 
by  unhealthy  stumps,  or  from  still  existing  chronic  metritis  after  the 
appendages  have  been  removed,  the  best  chance  for  final  relief  is 
usually  from  electric  treatment.  The  author  has  seen  mauy  such, 
with  varying  results  from  treatment,  but  possibly  the  following  case 
IB  most  instructive : — 


Mrs. ,  aged  41,  the  wife  of  a  Chestnut  Street  merchant,  had  sulfered 

from  pelvic  disorder  of  some  kind  after  the  birth  of  her  only  child,  twelve 
years  before.  Treatment  by  tampons  and  pessaries  being  inefTeelive.  she  was 
finally  persuaded  to  have  both  appendages  removed  four  years  before  first 
seeing  the  writer,  in  March,  ISOl. 

The  palient  slated  that  shortly  after  this  operation  the  present  symptoms 
began,  somewhat  suddenly,  since  when  she  has  been  a  real  invalid,  her  suffer- 
ings before  the  operation  being  as  nothing  ('on7pared  with  those  encountered 
since.  These  symptoms  were  in  the  nature  of  an  insupportable  aehing  sensa- 
tion, centering  in  the  region  of  the  uterus, whenever  she  was  in  Ihe  erect  posture. 
One  year  after  the  castration  a  second  operation  was  performed  for  the  relief  of 
this  symptom,  taking  the  form  of  a  removal  of  the  uterus  by  the  vaginal  route. 
This  gave  her  no  relief  whatever,  and  when  first  seen  by  the  writer  she  had  been 
compelled  to  lie  on  her  back  day  and  night,  with  the  exception  of  an  occa- 
sional half-hour,  for  three  years. 

Tlie  paliont  was  in  apparently  robust  health  otherwise,  except  for  a 
natural  aggravation  of  her  emotional  nature.  There  was  no  hysteria.  Ex- 
amination failed  to  reveal  a  prolapse  of  the  vagina,  but  did  show  a  tender  mass 
just  above  the  apical  cicatrix,  which  seemed  to  be  about  the  fite  of  a  marble. 
The  absence  of  abscess  formation  made  the  possibility  of  an  infected  ligature 
unlikely. 
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She  was  placed  on  the  vaginal  mercuric  method  triweekly^  with  which 
was  associated  some  static  treatment.  While  awaiting  her  turn  in  the  recep- 
tion room  she  was  compelled  always  to  lie  down,  though  able  to  come  to  the 
oflice  in  a  conveyance. 

The  treatment  was  pursued  faithfully  for  more  than  a  year,  or  until 
June,  1903,  when  she  was  sent  to  the  coast  of  Maine  for  the  summer.  On  her 
return  the  improvement  was  suflicicnt  to  pennit  of  further  intermission  in  the 
treatment.  During  the  following  winter  she  was  able  to  engage  in  her  social 
duties  to  a  considerable  extent,  though  subject  at  times  to  such  unpleasant 
relapses  that  at  one  time  the  writer  made  arrangements  with  a  surgical  col- 
league to  have  the  abdomen  opened  for  exploratory  purposes  and  removal  of 
the  still  tender  spot.  These  relapses  finally  grew  less,  and  tlie  spot  less  tender, 
until  a  practical  cure  resulted,  without  further  treatment  of  any  kind. 
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Phobablt  the  best  definition  of  a  fibroid  tumor  of  the  uterus 
may  be  adapted  from  Cohnheim  as  a  localized  increase  of  tissue  similar 
in  structure  to  the  uterine  body,  hut  the  product  of  embryonic  cells  of 
congenital  origin,  produced  independently  of  microhic  causes,  and  of  a 
benign  character.  While  spoken  of  generally  in  English-speaking  coun- 
tries as  fibroids  or  myofibromata,  they  are  strictly  termed  fibromas  if 
the  fibrous  tissue  natural  to  the  uterine  wall  predominates,  or  myoniafl 
if  the  muscHlar  tissue  predominates. 

They  arise  within  the  wall  of  the  corpus  usually,  rarely  in  that 
of  the  cervix,  and  push  aside  the  normal  tissues  in  their  growth,  being 
thus  encapsulated,  and  do  not  blend  with  or  invade  the  normal  tissue 
as  is  the  case  with  malignant  tumors. 

Origin.— The  most  reasonable  theory  of  the  origin  of  libroid 
tumors  is  tliat  of  Cohnheim,'  who  advanced  the  hypothesis  that  they 
arise  from  a  matrix  of  embryonic  cells  of  fetal  origin  which  have 
failed  to  develop  into  mature  cells  like  those  surrounding  them. 
These  cells  are  supposed  to  have  remained  dormant  during  the  growth 
of  the  general  body  structures  on  account  of  the  physiologic  resistance 
presented  by  more  highly  developed  tissues  surrounding  them.  Should 
this  physiologic  resistance  of  the  environment  remain  in  a  normal 
condition,  the  remnant  of  fetal  structures  continues  dormant  as  a 
"fetal  rest."  Should,  on  tlie  other  hand,  this  physiologic  resistance  of 
the  surrounding  tissues  be  lesenmed  by  disense,  such  aa  a  microbic 
invasion  and  inflammation,  a  tr.iumatism,  or  by  the  special  actirities 
of  puberty,  the  embryonic  matrix  becomes  active  and  proliferates  in 
accord  with  its  crude  endowments,  absorbing  nourishment  from  the 
surrounding  tissues  and  vessels.  The  tumor-matrix  is,  therefore,  pre- 
natal,  and   may   remain   permanently   dormant   unless   afforded   an 


'According  to  Mr.  W.  R,  Willinma,  in  a  paper  read  before  tlie  British 
Mcdien.1  Associntioii  al  Carlisle,  the  llieorv  of  the  "(etnl  rest"  origin  of  tutuon 
was  first  eoiiwived  by  rrofcs^or  Durautc.  of  Rome,  Ualj,  io  1874. 
(146) 
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opportiinify  fnr  growth  by  influences  that  depress  the  normal  inhibit- 
ing power  of  the  vital  forces. 

Effrcts  of  Electi-ic  Treatment  Corroborate  Coknheim's  Theory. — 
This  theory  of  tumor-formation  beara  many  evidences  of  its  truth 
though  essentially  hypotlietical,  not  the  least  of  which  is  the  escellent 
explanation  it  affords  of  the  phenomena  accompanying  the  electric 


Fig.  40.— In  tram  II  ml  Fibroid  Tirninr,     (Drawn  from  Specimen  in  the 
Mutter  Museum  of  the  College  of  Physicidos  of  PhiUdelpliia.) 

■tre»tme»t  of  these  neoplnsms.  It  will  be  seen  that  the  two  eleraenta 
essential  to  the  existence  of  a  tumor  are  a  matrix  of  embryonic  cells 
and  a  released  inhibition  to  tlieir  proliferation.  That  such  a  prolif- 
erating matrix  may  be  checked  by  a  trophic  blow  transmitted  to  the 
matrix  hy  a  heavy  current,  or  by  an  electric  stimul.ition  of  the  physio- 
logic resistance  of  the  surrounding  tissues,  is  quite  evident;  and  that 


these  are  the  two  modes  in  which  electricity  acts  upon  fibroids,  rather 
than  by  destructive  cleetrolysis,  I  have  long  felt  assured. 

Clinical  Vaxietiea. — A  fibroid  tumor  grows  from  one  or  more 
congenital  matrices  within  the  tissue  of  the  uterine  wall,  pressing  the 
normal  uterine  stroma  before  it,  and  tends  to  develop  most  in  the 
direction  of  least  resistance.  If  this  center  of  growth  appears  about 
the  middle  of  the  uterine  wall  an  equable  enlargement  of  that  portion 
of  the  uterus  results,  aa  in  Fig.  40,  the  unaffected  tissues  being  dis- 
placed in  all  directions,  giving  rise  to  the  most  common  cliuical 
variety,  known  as  an  intramural  tumor.  If  the  center  of  growth  he 
nearer  the  mucous  membrane  than   the  peritoneal   eoveriog   it  will 


Fig.  41. — Submucoue  and  Intramural  Fibroid  Tuinora.     (Drawn  from 

Specimen  in  the  Matter  Museum  of  tho  College  of 

Physicians  of  Philadelphia.) 

in  time  project  more  or  less  into  the  uterine  cavity,  forming  the  sub- 
mucous variety  (Figs.  41  and  43),  which  may,  hy  still  fariher  pro- 
jection into  the  cavity,  become  pedunculated,  forming  a  fibroid  polyp 
(Fig.  43).  If,  on  the  other  hand,  the  center  of  growth  be  nearer  the 
peritoneal  surface,  it  will  again  follow  the  lines  of  least  resistance, 
and  by  projecting  into  the  peritoneal  cavity  become  subperitoneal 
(Fig.  44),  or,  by  a  complete  emergence,  may  become  pedunculated 
(Fig.  45). 

Whether  a  given  matrix  of  growth  will  develop  into  either  of 
these  varieties  depends,  therefore,  on  its  original  situation  in  the 
uterine  parench>Tna  and  the  direction  of  least  resistance  to  its  phys- 
ical encroachment.    In  growths  of  more  than  one  matrix  each  variety 
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may  be  fotind  co-existing,  parlieularly  the  intramural  and  subperi- 
toneal, and  an  intramural  tumor  may  later  take  on  the  characteristics 
of  either  a  submucous  or  Bubperitoneal  form  as  it  emergoa  from  either 
surface. 

Certain  tumorg  poseess  so  many  matrices  of  development  that 
the  whole  substance  of  the  uterus  is  permeated  with  the  resulting 


Fig.  42.— Multiimdiilsr  Inlprstiliiil  Filiiuid  «illi  Submucous  Projec 
(Draun  from  Spocimen  in  the  MUtler  Muapum  of  the 
College  of  PhysiciitDS  of  Pliiladetphia.) 


growth,   which    resembles   a   symmelrically   enlarged   uterus.     This 
▼ariety  is  known  as  the  intcrslitiii!  fibroid  (Pit;.  42). 

These  neoplasms,  particularly  when  the  fibrous  tissue  predomi- 
nat«e,  are  of  very  slow  growth,  sometimes  existing  ten  or  fifteen  years 
before  becoming  abdominal  in  situation  and  large  enough  to  be  felt 
^>OTe  the  pubic  bonee.  At  times,  indeed,  no n hemorrhagic  varieties 
are  not  discovered  by  either  the  patient  or  her  physician  until  they 
have  attained  a  number  of  years'  growth  and  the  size  of  a  cocnanut 
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or  larger,  to  alight  Iiad  been  the  Bymptoma  of  tlicir  presence.  In 
other  inBtancee  the  initial  nodules,  no  larger  than  a  pea,  give  rise  to 
intense  suffering  at  a  time  in  their  history  when  they  remain  undis- 
covered, the  patient  going  through  a  fruitless  succession  of  attempts 
to  be  cured  of  suspected  ovarian  diaeaae,  displacements,  etc. 

It  ia  in  this  initial  stage  that  these  tuniors  are  most  generally  and 
readily  amenable  to  electric  treatment,  not  only  because  their  small 
size  renders  equal  currents  and  periods  of  treatment  more  effective  ■ 


Fig.  43.— Fibroid  Polypi 

than  in  larger  ones,  but  because  all  such  tumors  are,  in  this  etag?, 
capable  of  arrest  and  absorption,  while  some  of  them  later,  by  excess- 
ive growth,  extrusion  beyond  reach  into  the  abdominal  cavity,  or 
degeneration,  will  become  unfit  for  it. 

Any  uterus  suspected  of  being  the  seat  of  this  neoplasm  should 
be  promptly  placed  under  tlie  Apostoli  treatment  therefore,  the  treat- 
ment being  continued  until  the  diagnosis  is  either  cleared  up  nega- 
tively by  the  restoration  of  the  uterus  to  its  normal  dimensions  and 
the  disappearance  of  eymptoma  with  the  cure  of  the  simple  hyper- 


CIJNICAL  VARIETIES. 


151 


plaeia  that  esistcd,  or  until  a  nodule  con  be  made  out  by  the  shriDkage 
of  the  uterine  wall  surrounding  it.  In  the  latter  case  we  are  enabled 
to  make  a  diagnosis  of  an  incipient  fibroid  with  certainty,  and  should 
continue  the  applications  for  a  longer  period  to  bring  about  a  still 
iarther  retrogression,  or  a  possible  disappearance,  of  the  tumor  itself. 


Fig.  44. — Subperitoneal  Fibroid  with  Sessile  Attachment  to  PonlFrior  Wall 

of  UterUB.     (From  Specimen  in  the  Mtlttcr  Museum  of  the 

College  of  Physiciana  of  Philadelphia.) 


It  is  fortunate  that  the  applications  essential  to  the  cure  of  simple 
uterine  hypertrophy  and  of  interstitial  or  intramural  iibroids  of  small 
size  are  identical,  being  intra-uterine  applications  of  the  negative 
pole  of  from  25  to  150  milliamp6rG3  in  nonhemorrhagic  cases,  or  of 
mercurial  cataphoresis  of  the  same  strength  and  locality  in  hemor- 
Thagic  cases.     Such  an  early  recognition  and  prompt  remedy  of  a 
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tediou?  and  troublesome  aff«.'tion,  leaving  the  patient  in  the  complete 
poaeeBsinn  of  both  her  health  and  her  orgaiiB,  merit  the  higlioBt 
plaudits  conferabie  on  scientific  skill;  but  unfortunately  the  human 
mind  is  so  constituted  as  to  feel  far  greater  interest  in  the  compar- 
atively gross  act  of  removing  a  palpably  large  tumor  with  the  knife, 
together  with  sundry  organs  of  precious  worth  to  a  normal  woman. 
Hatnral  Prognosis  of  Fibroid  Tumors  Without  Treatment. — 
Fibroid  tumore  are  eftsentially  and  strictly  benign  and  have  no  con- 
nection whatever  with  malignant  growths,  though  in  very  rare  in- 


Fig.   4E. — Ppduncutated   Subperitoneal   Fibroid.      (From   Specimen   in  J^^H 

the  Mutter  Museum  of  the  College  of  Pliyakians  ^^H 

of  Philadelphia.)  ^H 

stances  they  have  been  known  to  become  the  seat  of  malignant  de- 
generation late  in  their  history.  Such  a  termination  is,  however,  so 
rare  as  to  be  a  curiosity.  The  life  of  the  patient  is  never  threatened, 
but  by  some  form  of  degeneration,  and  it  has  only  recently  been 
appreciated  by  the  profession  that  the  deaths  after  efforts  at  removal 
by  the  knife  represent  almost  the  entire  mortality  of  these  growths. 
ApoBtoli's  Discovery. — Th«  world  is  indebted  to  the  late  Georges 
Apostoli,  of  Paris,  France,  for  the  practical  discovery  and  demonstra- 
tion that  fibroid  growths  are  amenable  to  electricity,  though  Cutter, 
of  this  country,  had  used  tliia  remedy  in  fibroids  in  a  crude  manner 
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before  him  and  had  called  attention  to  its  value.  Apoetoli'a  modest 
claim,  first  put  forward  in  the  early  80'b,  that  electricity  will  cause  a 
symptomatic  cure — arrest  of  growth  and  anatomic  regression — of  a 
large  proportion  of  such  cases  without  danger,  has  been  verified  in  all 
portions  of  the  civilized  world,  many  operators,  including  the  author, 
going  even  farther  than  he  originally  claimed  in  reporting  actual 
anatomic  disappearance  of  some  growths  under  their  care.  The  in- 
entable  result  of  such  an  announcement  has  been  intensified  by  the 
fact  that  it  was  made  at  a  time  when  the  early  triumplis  of  anti- 


Fig.  4B. — Multinuclear  Intorgtitial  Fibroid  with  One  Nodule  AITected  by 

Calcareous  Degeneration.     (From  Specimen  in  the  MUtter  Museum 

of  the  Colli'gc  of  PliysiciiLii9  of  PhilnJi'lpliia.) 


wpsis  were  inviting  surgeons  to  added  daring  in  abdominal  operations, 
and  hence  a  most  powerful  and  influential  opposition  was  aroused. 
Some  surgeons,  it  is  true,  took  it  up  without  sufficient  preliminary 
training  to  make  a  success  of  it,  and  others  after  adopting  it  have 
frankly  confessed  that  it  hurt  their  more  remunerative  surgical  repu- 
tations; but  it  remains  a  fact  that  no  single  person  who  investi- 
gated the  subject  in  a  truly  scientific  spirit  has  seen  fit  to  reject  it  as 
a  most  valuable  addition  to  the  resources  of  the  curative  art.  The 
history  of  this  subject  has  reached  such  enormous  dimensions  that 
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even  a  cursory  review  would  be  out  of  place  in  pages  devoted  to 
the  prat'tical  side  of  the  work,  ami  I  may  merely  add  that  we  are  in- 
debted most  particularly  to  the  late  Dr.  Tiiomas  Keith,  of  London, 
formerly  of  Edinburgh,  the  first  and  most  eminent  surgeon  to  suc- 
cessfully remove  large  numbers  of  fibroid  tumors  witli  the  knife,  for 
a  most  effective  plea  in  favor  of  a  trial  of  the  ApoatoK  treatment  be- 
fore the  performance  of  any  more  bloody  operations  with  the  knife, 
and  who,  in  collaboration  with  Dr.  Skene  Keith,  published  a  work' 
containing  the  details  of  lOG  cases  so  treated.  In  the  introduction 
to  this  work  these  justly  eminent  surgeons  say : — 

For  long  we  had  doubts  bs  to  the  permanency  of  the  treatment  in  tlie 
earl;  cuEtea.  The  later  work  haa  been  much  more  satisfactory.  But  now  more 
than  two  years  liave  jiasacd  Binee  all  operations  were  given  up  for  this  treat' 
nicnt;  and  our  first  patient  writes — and  no  one  could  have  had  more  hemor- 
rhage— that  she  has  been  perfertly  well  all  summer,  climlHng  hills  and  rowing 
in  a  boat.  Another  of  the  early  and  doubtful  cmea,  who  could  never  bear  a 
large  dose  of  electrieily,  tells  ub:  "I  am  now  in  excellent  health,  without  nn 
ache  or  pain  of  any  kind,  and  my  periods  are  just  a  show,  and  nothing  more, 
and  give  me  no  discomfort  whatever.  I  hope  you  have  been  as  sucoesiful  with 
all  your  other  patients  as  you  have  been  with  me.  But  it  cannot  be  otherwise, 
for  I  am  sure  that  no  one  could  have  been  worse  than  I  was  with  that  awful 
hemorrhage."  This  patient's  ijoporlunity  had  almost  driven  me  into  doing 
hysterectomy  for  her. 

At  Hvst  we  fell  into  the  natural  mi.tlafce  of  trying  electricity  on  every 
case  that  presented  any  pymptomB,— in  some  when  the  tumors  were  almost 
certainly  sarcomatous,  and  even  in  one  who  was  in  tbe  Inst  stages  of  old  car- 
diac disease.  We  know  now  that  the  cases  best  treated  are  those  wlio  are 
suffering  much  from  bemorrhage, — tbe  more,  tbe  better, — cases  in  which  some- 
thing must  be  done;  cases  in  which,  two  or  three  years  ogo,  the  question  of 
operation  of  some  kind  would  have  been  considered  by  us. 

This  treatment,  it  must  be  remembered,  is  a  new  thing.  We  began  it  in 
comparative  ignorance.  Electricity  is  known  by  its  results,  and,  working  on 
the  living  hody,  progress  and  improvement  are  slow.  In  the  following  cases, 
tlierefore,  are  found  some  failures  and  some  imperfect  and  incomplete  cases; 
the  marvel  is  rather  that  there  are  so  few.  Time  and  experience  every  day 
cornet  our  want  of  knowledge  and  diminish  these  imperfections.  No  large 
uterine  tumor  ba«,  with  us.  entirely  diEtappeared  under  the  electric  treatment, 
but  in  four  cases  of  small  fibroids,  three  of  which  come  into  the  present  series, 
(here  is  not  now  a  trace  to  be  found. 

"'Electricity  in  the  Treatment  of  Uterine  Tumors,  being  Part  II  of  Con- 
tributions to  the  Surgical  Treatment  of  Tumors  of  the  Abdomen,"  by  Thomas 
and  Skene  Keith,  pages  2G6  et  seq.    Edinburgh:    Oliver  t  Boyd,  ISgU. 


The  Mrrying  out  of  this  treaLraent  fa.ith[ully  to  the  end  is  not  an  ea.af 
ktUr,  and  old  tumors  that  Rre  large,  and  tliat  have  bled  [or  nianf  jears, 
t«ke  a  long  time  to  improve.  The  treatment  nms  awuy  uitli  time,  and  it 
tequirea  care  and  thouglit.  To  the  surgeon,  by  far  the  simpler  plnn  is  bja- 
t*i*ctoniy  and  the  removal  of  the  ovarieB.  But  Dr.  ApostolJ's  treatment  saves 
our  patient  from  risk  of  life  by  operation,  snil  Bavea  them  nUo  from  a,  horrid 
mutilation,— the  one  tiling  tliat  they  all  dread.  We  believe  it  to  be  the  right 
treatment,  and  our  juitients  must  get  it,  however  great  the  inconvenience  And 
monotony  it  may  be  to  oureetves.  Though  our  results  after  hysterectomy 
■how  the  loweet  rnortality  of  any  yet  recorded,  and  though  we  have  had  but 
a  Btngte  death  after  removal  of  the  ovaries  for  Qbroid  in  almost  one  hundred 
operations,  we  reject  even  the  minor  operntion  in  favor  of  Dr.  Aposloli's  treat- 
ment, and  we  reject  hysterectomy  altogi'ther  on  necounl  of  the  mortality  that 
liHs  hitherto  atteuiled  it  all  over  the  world.  The  method  given  ua  by  Dr. 
Apoatoli  is  good,  and  it  will  endure. 

In  dGflicflting  this  work  to  Apostnli,  the  elder  Dr.  Keith,  who 
has  eince  passed  to  the  great  majority,  leaving  with  ua  an  ever-Uving 
memory  of  unsurpassed  skill,  exalted  courage,  and  unflinching  hon- 
esty, makes  some  additional  statements  which  might  be  taken  as  a 
final  testament  of  a  long  and  honored  career  concerning  this  matter: — 

Since  we  began  your  treatment,  now  more  than  two  years  ago,  we  have 
ceased  to  perform  any  operation  on  the  uterus  by  abdominal  section.  For 
myself,  I  have  always  had  grave  doubts  if  I  were  justified  in  performing  such 
operations  at  all.  especially  hysterectomy,  for  the  mortality  attending  this 
operation  is  out  of  all  proportion  to  the  benefits  received  by  the  few.  As  time 
went  on,  and  the  number  of  operations  became  larger,  my  doubts  as  to  whether 
I  were  doing  right  continued  to  inerease,  and  that,  too,  in  spite  of  the  com- 
p»r»tively  low  mortality  with  which  I  was  favored,  more  especiftliy  in  my 
private  practice-  I  never  had  any  such  doubts  as  to  the  propriety  of  perform- 
ibg  ovartolomj,  for,  if  ovarian  cysts  be  let  alone,  death  h  almost  certain,  and 
even  that  Is  only  reached  after  great  aulTering.  With  hysterectomy  it  is  quit« 
different.  Hysterectomy  is  a  hazardous  operation  for  the  removal  of  a  tumor 
that,  of  itself,  rarely  shortens  life.  The  minor  operation,  on  the  other  hand, — 
the  removal  of  the  ovaries. — requires  no  surgical  skill  tor  its  performance.  It 
ii  a  gnat  mutilation  to  a  woman,  being  simply  castration :  and  women  are 
beginning  to  find  this  out.  It  is  not  olwufs  auceesstui  in  attaining  its  purpose, 
for  you  will  flud  in  these  pages  some  cast's  narrated  that  were  cured  by  clee- 
tricily  where  operations  on  the  ovaries  had  tailed  to  give  any  relief. 

Your  method  thus  came  to  me  at  a  very  opportune  lime.  You  have 
taken  away  from  nie  those  anxious  doubts  and  fears  that  had  so  long  vexed 
me.  For  long  I  had  hoped  much  from  electricity  in  the  treatment  of  fibroids, 
but  had  only  met  with  disappointment  till  your  method  was  made  known  to 
JDC    It  ia  in  every  way  a  new  method,  and  it  belongs  to  you  and  to  no  other. 
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You  have  worked  in  the  true  Heientific  spirit.  For  five  yeara  you  labored 
quietly  at  your  clinic,  kifpt  up  at  your  own  expense,  and  open  to  all,  before  you 
made  your  work  known.  When  it  was  made  public,  and  ought  lo  have  had 
rrom  all  a  warm  welcome,  or  at  least  a  patient  hearing  and  honest  investiga- 
tion.  considering  the  mngnitude  of  your  work,  it  was  received  with  unbelief 
and  ridicule.  In  common  nith  many,  I  regret  the  unfair  treatment  you  have 
received  In  this  country.  In  sjiite,  however,  of  llie  ignorance  and  prejudice 
displayed,  your  work  is  every  day  making  its  way,  and  it  is  iniposaible  to 
resist  the  accumulating  evidence  there  now  is  in  its  favor.  That  you  will. 
in  a  few  years,  see  your  treatment  atlojited  all  over  the  world  I  have  lillTe 

The  prophecy  eontairifc!  in  the  last  sentence,  quotod  from  Dr. 
Keith's  work,  has  long  sineo  been  fullilled. 

Uode  of  Action  of  Electricity. — Much  misconception  has  existed 
as  to  the  mode  in  which  electricity  is  exjiected  to  act  in  these  tuniora, 
the  original  impression  with  many,  uncorrected  in  the  earlier  edi- 
tions of  this  work,  being  that  the  purpose  of  the  applications  was  the 
ph}'8ical,  electrochemic  decomposition  of  the  tumor-substance.  This, 
of  course,  can  be  done  with  a  sufficient  current-volume,  but  it  would 
be  followed  by  the  formation  of  a  sloughing  mass  of  dead  tissue  sur- 
rouQding  the  electrodes  that  would  he  dangerous  in  tumors  situated 
within  the  body,  as  these  are.  What  does  happen  as  a  result  of  the  use 
of  currents  of  far  less  volume  and  duration  is  a  shrinkage  of  the 
tumor  en  masse,  no  greater  shrinltage  occurring  in  the  parts  nearest 
the  special  seat  of  application  or  puncture  tban  in  those  situated  most 
distant.  It  appears,  therefore,  that  the  nature  of  the  response  is  essen- 
tially trophic,  the  passage  of  currents  of  sufficient  volume  through  the 
tumor  causing  an  inhibition  of  the  proliferating  power  of  its  ahnormal 
cells,  followed  by  a  retrograde  metamorphosis,  quickened  tissue-waste, 
and  absorption  through  the  lymphatics  and  veins,  particularly  the 
former,  with  which  these  growths  are  abundantly  supplied.  Coin- 
cidently  with  this  direct  action  upon  the  lowly  organized  embryonic 
tissue  of  the  tumor,  it  is  certain  that  an  increased  physiologic  resist- 
ance of  the  healthy  surrounding  tissues  (trophic  stimulation)  is  pro- 
moted by  the  passage  of  the  electric  current,  and,  as  tiie  most  plausible 
theory  of  the  growth  of  tliese  tumors  involves  a  lessening  of  this  re- 
sisting force  as  a  primal  cause,  its  stimulation  must  be  essential  to 
a  cure. 

It  will  be  seen  that  the  essence  of  this  discovpry  of  Apostoli  is 
that  electricity  may  bo  used  to  arouse  the  natural  fortea  of  the  body 
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to  remedy  a  faulty  ceilulur  growth  by  simply  reversing  the  conditions 
that  made  tbe  growth  possible.  The  absorptive  powers  of  the  tissues 
are  well  known,  even  unstinmlnted  by  electricity, — bone,  cartilage, 
and  tumor  tissues  aseptically  buried  in  the  flesh  being  readily  dis- 
integrated and  removed  ;  hence  it  is  clearly  seen  that  the  most  impor- 
tant element  of  tlie  electric  treatment  is  the  reversal  of  the  formative 
condilions  of  the  neoplasm.  The  task  of  the  physician  is  the  selection 
of  the  cases  in  which  this  can  be  done  and  the  determination  of  the 
dosage  and  molliods  requisite  for  each  case. 

The  reduction  in  the  size  that  follows  shortly  after  commencing 
a  treatment  adapted  to  the  special  case  results,  also,  in  a  progressive 
relief  of  the  pain,  tenderness,  and  other  pressure  symptoma  due  to 
the  growth.  This  early  relief  of  pain  and  pressure  symptoms  must  be 
partly  due  to  the  shrinkage  alone,  the  nerves  and  organs  that  had  been 
stretched  and  pressed  upon  being  capable  of  adapting  themselves  to  a 
still  abnormal  condition  by  reason  of  the  partial  relief  afforded;  but 
much  of  the  sym]>toTnatic  improvement  must  be  due,  also,  to  an  elec- 
tric stimulation  of  the  physiologic  resistance  opposing  the  growth,  as 
eridenced  by  a  lessening  of  any  surrounding  inflammation,  restoration 
of  pelvic  and  nbdominal  tone,  and  even  increase  in  the  thiekneea  of 
the  abdominal  wall. 

In  addition  to  the  arrest  and  retrogression  of  the  growth  and  the 
ri'lief  of  pressure  and  inflammatory  symptoms,  an  even  more  impor- 
tant and  equally  certain  result  is  the  cure  of  the  hemorrhagic  symp- 
toms that  attend  so  many  of  these  cases.  This  hemorrhagic  tendency, 
which  sometimes  assumes  alarming  proportions,  is  due  to  one  or  both 
of  two  characteristics:  either  a  fungous  endometritis  (adenomatous 
degeneration  of  the  endometrium)  or  to  a  hemorrhagic  tendency  of 
the  tumor  itself.  That  curettage  is  useful  in  correcting  adenomatous 
degeneration  is  unquestionable,  but  it  exerts  no  control  over  what 
might  be  called  the  essential  hemorrhagic  tendency  of  a  fibroid ;  hence 
is  far  inferior  to  electricity  as  a  hemostatic  in  such  cases.  The  slowly 
produced  effect  of  mercurial  cataphoresis  is,  moreover,  more  certainly 
and  permanently  curative  of  the  fungous  condition  even  than  curet- 
tage, by  reason  of  the  more  effectual  eradication  of  the  matrices  of  the 
growth.  To  effect  this  the  electrode  must  be  most  thoroughly  applied 
to  all  portions  of  the  endometrium  by  the  sectional  method  devised 
by  ApoEtoli,  in  which  a  bulbous  anode  as  large  as  can  be  inserted  is 
carried  to  the  fundus,  and,  after  a  suitable  application  there,  ia  with- 
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drawn  a  diatAnce  oqual  to  the  length  of  the  active  surface  and  the 
current  again  turned  on,  the  procedure  being  repealed  until  the  instru- 
ment again  reaches  the  internal  os  on  the  way  out.  The  hemostatic 
effect  will  be  heightened  if  the  additionally  alterative  action  of  a 
mercury-coated  electrode  is  employed  as  active  pole  instead  of  plati- 
num or  carbon.  In  hemorrhagic  tumors  the  action  of  electricity  is, 
therefore,  dual,  the  local  effect  on  the  endometrium  being  hemostatic 
and  the  inhibition  and  shrinkage  of  the  growth  being  ajitihemor- 

Selection  of  Suitable  Cases. — AU  fibroid  tumors  in  the  early 
stages  of  their  growth  are  suitable  cases  for  this  treatment,  unless, 
indeed,  wliere  electric  treatment  in  the  pelvis  is  contra-indicated  by 
rcoson  of  a  purulent  collection  within  this  cavity.  The  presence  of 
such  a  contra-indication  is,  however,  infallibly  announced  by  an 
aggravation  of  symptoms  after  the  liret  few  applications,  and  in  the 
absence  of  this  post  applicative  reaction  it  may  be  confidently  assumed 
that  all  tumors  not  yet  emerged  from  the  pelvis  are  amenable  in  a 
high  degree  to  both  symptomatic  cure  and  anatomic  arrest  and  lessen- 
ing. Of  tumors  so  large  as  to  have  emerged  from  the  pelvis  and  be- 
come abdominal  in  situation  greater  care  in  selection  is  requisite 
before  promising  the  best  results,  for  it  should  he  remembered  that 
neither  Apoatoli  nor  other  authoritative  writers  have  claimed  that  all 
cases  are  equally  amenable  to  electricity.  After  they  have  attained 
this  size  the  intramural  variety  is  most  amenable  to  both  amelioration 
and  cure,  though  there  are  a  certain  number  of  smooth,  monocentric 
libromas  of  ball-like  contour  and  firm  texture  that  yield  very  slowly 
to  anatomic  change,  even  though  they  may  be  classed  as  interstitial 
or  intramural  because  of  a  distinct  situation  within  the  uterine  wall. 
In  most  of  the  slowly  responding  tumors  of  this  character  the  uter^ 
iiie  cavity  is  found  stretched  upon  one  side  of  the  growth,  the  opposite 
wall  being  attenuated.  When  the  cavity  is  more  nearly  central,  and 
there  are  evidences  of  several  foci  of  growth  giving  rise  to  a  multi- 
nodular surface,  the  case  is  a  most  favorable  one  for  marked  diminu- 
tion as  well  as  symptomatic  cure. 

Distinctly  submucous  tumors  are  also  suitable  casee,  the  current 
arousing  the  contractile  action  of  the  encompassing  muscular  fibers 
as  a  rc-enforccment  of  the  special  denutritive  effect,  and  such  tumors 
are  thus  brought  farther  into  the  uterine  cavity,  becoming  more 
pedunculated. 
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Subperitoneal  tumors,  particularly  when  pedunculated,  are  not 
easily  reached  by  effective  applications  unless  imprisoned  in  Doug- 
las's pouch,  when  they  may  be  brought  under  tlie  electric  influence 
by  vaginal  puncture  through  the  median  line  of  the  posterior  wall 
of  the  vagina.  When  a  subperitoneal  tumor  is  very  large  and  abdomi- 
nal in  situation,  and  lying  directly  beneath  the  abdominal  wall,  ab- 
dominal puncture  by  the  method  described  on  page  162  may  be  used. 

Contra-indioationt. — Fibrocystic  tumors,  or  unusually  soft  myo- 
luas,  contra-indicate  the  intra-uterine  and  puncture  methods,  and  the 
sume  is  true  of  all  fibroids  complicated  with  acute  or  purulent  Icsiona 
within  the  pelvis  or  with  abdominal  ascites.  Nonpurulent  inflam- 
matory troubles  in  this  region  also  contra-indicate  both  of  these 
methode  at  first,  but  do  not  contra-indicate  vaginal  treatment,  under 
which  thoy  may  so  far  improve  as  to  make  the  more  vigorous  methods 
subsequently  admissible,  A  Bucccssful  case  of  destructive  electrolysia 
of  an  intra-uterino  fibrocyst  is  described  on  page  1S2,  but  the  method 
employed  was  totally  distinct  from  the  Apostoli  treatment,  and  the 
excellent  result  attained  does  not,  therefore,  controvert  these  conclu- 
sions. Unless  we  are  in  a  position  to  dissolve  and  drain  away  the 
fibrocyst  under  full  antiseptic  precautions,  as  was  possible  in  thie 
case,  the  ordinary  effect  of  electricity  in  promoting  fieaue-change  is 
detrimental  in  the  presence  of  the  clogged  lymph-spaces  and  deficiont 
lymphatic  circulation  that  is  peculiar  to  this  form  of  degeneration, 

Methodi.— Bearing  in  mind,  on  the  one  hand,  that  the  current 
should  be  concentrated  as  near  as  possible  to  the  matrix  of  the  tumor, 
and,  on  the  other,  that  it  is  not  always  necessary  to  produce  a  lesion 
of  the  mucous  membrane  in  an  inaccessible  locality,  it  follows  that 
the  best  methods  in  the  majority  of  cases  are:  either  intra-uterine 
applications,  with  as  large  an  active  surface  within  the  uterus  as  can 
be  inserted,  or  vaginal  puncture.  It  has  not  been  my  experience  that 
vaginal  puncture  offers  any  quicker  results  than  the  intra-utcrlne 
treatment  in  interstitial  or  intramural  tumors  with  accessible  cavitiea, 
and  I  reserve  it,  therefore,  for  ensos  in  which  the  intra-uterine  treat- 
ment is  impracticable  or  is  clearly  inefficient  by  reason  of  tiie  growth 
being  subperitoneal. 

Jntra-vterine  AppUcttiioits. — The  intra-uterine  method  is  there- 
fore the  method  of  choice  in  most  cases,  both  for  theoretic  and  em- 
l)irieal  reasons,  and  is  the  method  particularly  associated  with  the 
name  of  Apostoli,     Its  employment  for  fibroids  does  not  differ  in 
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technique  from  tliat  described  on  page  "0,  to  which  tlie  reader  is 
referred,  the  special  directions  for  the  treatment  of  hemorrahgic  casea 
being  given  on  page  123.  An  important  detail  to  be  observed  is  to 
employ  as  large  an  instrument  as  can  be  inserted,  in  order  that  the 
local  action  shall  be  equally  applied  to  the  cavity.  In  many  cases  we 
are  compelled  to  rely  on  the  rigid  sound-shaped  electrode  (Fig.  31), 
because  nothing  else  can  be  inserted.  This  instrument,  like  all  others 
used,  should  be  properly  curved,  asepticized,  and  the  insulation' 
renewed  and  carefully  inspected  before  each  insertion,  the  shellac  or 
sealing  wax  being  carried  down  to  a  point  that  will  bring  the  bare 
surface  entirely  within  the  internal  os  to  avoid  the  formation  of  late 
atresias.  Whenever  it  can  be  inserted  I,  however,  prefer  to  employ 
the  cotton-eovered  elastic  platinum  electrode  (Fig.  32),  or  in  hemor- 
rhagic or  endometritic  cases  a  suitable  size  of  the  zinc-mercury  elec- 
trode (Fig.  34),  as  positive  pole,  for  recent  e."(pprience  has  aroused 
a  strong  suspicion  that  the  nascent  oxychloride  of  mercury  and  zinc 
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is  of  additional  service  in  promoting  arrest  and  absorption  of 
growth.  When  employed  it  should  be  freshly  amalgamated  previous 
to  each  application,  to  favor  as  great  a  dissemination  of  the  mercury 
as  possible.  This  necessitates  the  invariable  employment  of  the  posi- 
tive pole,'  even  in  non  hemorrhagic  cases,  it  is  true,  but  the  denn- 
trttive  effect  is  certainly  greater  than  with  the  simple  negative  pole, 
besides  the  comfort  to  the  physician  of  the  knowledge  that  he  ia 
employing  a  most  powerful  antiseptic  agency  coincidentlj  with  the 
arresting  treatment  per  se. 

Vaginal  Puncture.— Keeerved  for  subperitoneal  tumors  of  pelvic 
situation,  or  interstitial  growths  with  inaccessible  cavities,  this  method 
should  only  be  employed  through  the  posterior  vault  of  the  vagina 
owing  to  the  near  situation  of  important  structures  in  other  portions 
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of  tlie  pelvis.  Apostoli  originally  employed  for  this  purpose  a  large 
trocar  with  a  shoulder  limiting  its  insertion  to  either  a  half  or  one 
centimeter,  the  vagina  being  protected  by  a  movable  sheath  of  hard 
rubber  or  glass;  but  after  1892,  possibly  owing  to  the  author's  advo- 
cacy of  a  completely  insulated  puncture  track,  or  buried  puncture,  in 
the  earlier  editions  of  this  work,  he  employed  the  trocar  shown  in  Fig. 
47,  with  the  sheath  and  handle  shown  in  Fig.  30.  The  latest  model 
of  the  author  is  shown  in  Fig.  48,  in  which  the  limiting  shoulder  of 
Apostoli  is  added,  but  the  insulation  is  fused  freshly  for  each  applica- 
tion on  the  shank  of  the  trocar  itself,  doing  away  with  both  the  tube 
and  the  awkward  edge  of  insulation,  which  hinders  easy  insertion,  and 
securing  absolute  asepsis.  As  the  author  invariably  employs  the  nega- 
tive pole,  the  instrument  is  preferably  made  of  steel. 

The  insulation  is  of  hard  rubber,  a  stick  of  which  is  set  on  fire 
and  applied  to  the  heated  instrument  while  burning,  the  coating  being 
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Fig.  48. — Author's  Vaginal  Puncture  Trocar  (Enlarged  Sectional  View). 


then  re-fused  and  made  smooth  in  that  way.  When  done  carefully, 
the  coating  is  continuous  back  of  the  bare  surface  at  the  point,  the 
small  shank  in  front  of  the  shoulder  being  brought  up  to  the  diameter 
of  the  point  by  its  thin  coating,  which  continues  back  over  the 
shoulder  on  to  the  main  shank  without  break. 

The  instrument  being  thus  freshly  asepticized,  as  well  as  insu- 
lated, the  vagina  is  douched  with  a  bichloride  or  other  antiseptic 
solution,  and  with  the  patient  in  the  dorsal  position,  the  hips  resting 
on  a  firm  table  or  operating  chair,  the  instrument  is  inserted  with 
the  point  resting  in  the  palmar  surface  of  the  index  finger,  thus 
shielding  the  vagina.  Beaching  the  projecting  portion  of  the  tumor 
at  a  spot  previously  determined  on,  the  point  is  carried  forward  and 
pressed  firmly  into  it  through  the  vaginal  wall,  an  assistant  mean- 
while steadying  the  tumor  from  above.  When  the  full  insertion  is 
made  and  the  abdominal  pad  placed  the  current  is  turned  on  until 
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it  registers  between  100  and  200  milliamp^rea,  negative.  Tlie  rlura- 
tion  of  the  application  is  the  same  ae  witliin  the  uterus. 

The  act  of  puncturing  the  vagina  gives  rise  to  considerable  pain, 
but  most  women  are  easily  able  to  bear  it,  and  the  subsequent  action 
of  the  current  is  no  more  painful  than  in  the  intra-uterine  applica- 
tions, if  the  active  surface  of  the  electrode  is  carried  well  beyond  the 
mucous  membrane.  Some  of  my  punctures  have  been  made  under 
anesthesia,  but  I  prefer  to  do  without  general  anesthetics,  when  prac- 
ticable, on  account  of  full  anesthesia  being  necessary  to  obviate  the 
troubk'some  movements  of  a  partially  anesthetized  person.  While 
withdrawing  the  instrument  the  finger  should  be  pressed  against  the 
vaginal  wall  alongside  of  it  as  a  support,  the  insulated  portion  having 
a  tendency  to  stick  fast.  Antiseptic  douches  will  usually  be  the  only 
after-treatment  required,  in  addition  to  rest  and  hot  applications  for 
the  relief  of  pain,  should  it  appear.  In  case  the  puncture  is  made  in 
tlie  physician's  office  the  patient  should  be  sent  home  in  a  carriage. 

These  punctures  may  be  made  as  frequently  as  three  times  a 
mouth.  I  have  myself  made  them  twice  a  week  for  a  time,  a  slightly 
dillcrcnt  spot  being  selected  on  each  occasion ;  but  when  employed  so 
frequently  llie  physician  should  be  on  the  lookout  for  a  local  reaction, 
which  should  be  the  sign  for  a  cessation  of  the  treatment  until  it  has 
subsided. 

Buried  vaginal  puncture  will  reduce  fibroids  and  remove  pain 
when  the  iutra-uterine  method  is  not  tolerated.  I  have,  moreover, 
never  had  a  mishap  or  bad  effect  from  its  use,  though  this  may  be 
attributable  to  a  careful  selection  of  cases,  as  I  can  well  conceive  that 
the  procedure  might  result  in  injury  to  important  organs  if  employed 
in  any  case  other  than  those  in  which  the  tumor  is  accessible  by  virtue 
of  a  practical  protrusion  into  the  posterior  vaginal  vault. 

Abdominot  Ptincture. — Where  the  tumor  is  so  large  as  to  be 
abdominal  in  situation  and  not  readily  reached  through  the  cervical 
canal  or  by  vaginal  puncture  I  have  found  it  expedient  to  puncture 
through  the  abdominal  wall  by  a  method  that  I  devised  and  described 
before  the  American  Electro-Therapeutic  Association  before  learning 
that  the  late  Dr.  Freeman,  of  Brooklyn,  had  employed  a  somewhat 
similar  method  in  a  cruder  form.  The  fact  that  Dr.  Freeman  never 
published  anything  relating  to  his  work  had  left  the  subject  of  ab- 
dominal puncture  of  fibroids  represented  in  literature  only  by  the 
exeeeiiingly  crude  iind  unscientific  work  of  the  early  TO's,  when  un- 
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insulated  electrodes  resembling  bayonets  were  used,  with  which  the 
unfortunate  patients  were  transfixed.  To  the  bayonets  was  attached 
a  battery  consisting  of  a  single  cell.  The  infinitesimal  current  that 
was  used  in  this  harsh  method,  coupled  with  the  fact  that  the  work 
was  done  in  the  preantiseptic  times,  caused  a  mortality  altogether  out 
of  proportion  to  any  good  results,  and  has  given  a  bad  name  to  ab- 
dominal puncture  that  is  totally  undeserved.  These  tumors  are  beneath 
our  hands  when  they  have  risen  entirely  into  the  abdomen,  with  only 
the  abdominal  wall  and  two  layers  of  peritoneum  intervening.  As 
contrasted  with  the  pelvic  route,  scientific  puncture  from  this  direc- 
tion is  free  from  the  embarrassing  neighborhood  of  important  organs 
if  no  intestines  are  in  the  way,  is  direct  and  exact,  but  possesses  the 
one  disadvantage  of  being  intraperitoneal.  By  the  expedient  of  em- 
ploying only  insulated  electrodes  to  protect  all  tissues  above  the  tumor 
the  two  pricks  made  by  the  needle  in  the  peritoneum  heal  immediately, 
and  in  several  hundred  punctures  made  by  me  by  the  method  described 
below  there  has  not  been  a  single  instance  of  untoward  results  of  any 
kind,  and  no  evidence  that  any  puncture  resulted  in  adhesions. 

The  details  of  the  procedure  as  devised  by  the  author  are  as  fol- 
lows :  The  punctures  being  invariably  negative,  small  steel  needles  are 
used,  three  at  each  puncture,  attached  by  branch  wires  to  a  single 
pliant  copper  wire  as  a  conducting  cord  (Fig.  49).  No.  24  or  26  in- 
sulated wire  is  much  more  convenient  than  an  ordinary  conducting 
cord.  For  the  puncture  needles  there  can  be  no  better  form  devised 
than  the  straight  Hagedom  surgical  needle  found  in  every  instru- 
ment shop.  These  needles  possess  the  advantage  of  great  ease  of  pene- 
tration, combined  with  lightness  and  strength,  and  the  slit  puncture 
made  by  them  admits  the  increased  bulk  of  the  covering  without 
hitch.  This  slit  form  of  puncture  also  heals  easily  without  a  scar. 
The  needle  should  be  about  three  inches  long,  the  first  half-inch  from 
the  point  being  left  bare  and  the  remaining  portion  covered  with  hard 
rubber  vulcanized  on  the  shank  as  thinly  as  consistent  with  good 
insulation.^  It  is  easily  attached  to  the  copper  wire  by  the  latter 
being  passed  through  the  eye  and  wound  around  the  shank  in  contact 


'  The  insulation  and  reinsulation  should  bo  done  before  each  puncture, 
by  the  physician  himself,  to  insure  asepsis  from  heat  and  soundness  of  the  cov- 
ering. Melted  hard  rubber  from  an  old  thermometer  case  set  on  fire  will  ad- 
here to  the  needle  if  the  latter  is  heated. 
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with  the  metal.  With  the  patient  lying  upon  a  large  pad  attached 
to  the  positive  pole,  these  needles,  properly  insulated,  sterilized,  and 
attached  to  the  negative  pole  of  the  battery  by  the  branched  wire, 
are  easily  and  painlessly  thrust  into  the  tumor  through  the  skin,  the 
surface  having  been  previously  rendered  surgically  ciean.  Just  before 
the  insertion  of  each  needle  the  spot  selected  should  be  anesthetized 
by  a  chloride-of-ethyl  or  rhigolene  spray.  The  current-strength  has 
varied  in  my  punetuiee  between  60  and  200  milliamperes,  and  the 
duration  from  six  to  eight  minutes.  After  the  removal  of  the  needles 
the  minute  spots  made  are  sealed  by  the  application  of  collodion.  As 
to  frequency,  it  is  probably  best  to  allow  at  least  one  or  two  weeks 
to  elapse  between  each  application  of  electricity  in  tliis  manner, 
although  this  depends  on  the  size  of  the  tumor  and  the  field  of  tumor 
surface  accessible  to  the  method.  It  need  scarcely  be  said  that  no 
punctvrFS  should  he  made  at  any  spot  that  might  he  covered  hy  tnles- 
tinal  convolutions. 


Fig.  40. — Autlior'a  Abdominal  Puncture  Needle  (Shoun  in  Enlarged  SuKlion}. 


The  immediate  inconveniences  that  follow  these  punctures,  such 
as  tenderness  and  pain,  are  generally  less  than  those  following  an 
intra-uterine  application.  As  a  measure  of  precaution,  some  patients 
under  this  treatment  have  been  kept  in  bed  in  the  sanatorium  or  hos- 
pital for  twenty-four  hours  after  each  puncture,  but  others  have  been 
treated  hy  puncture  at  the  office  or  clinic  and  walked  home  shortly 
afterward. 

The  technique  of  puncture  for  fibrnids  having  been  given  thus 
fully,  it  remains  to  he  said  that  the  author  employe  this  method 
very  rarely  indeed  in  the  treatment  of  these  growths. 

Vagino-Abdotninal  Applications.  —  Danion,  a  former  pupil  of 
Apostoli,  has  made  the  claim  that  mere  vagi  no-abdominal  alternatives 
are  both  sufficient  and  superior  to  the  intra-uterine  and  puncture 
methods  in  the  treatment  of  fibroids.  This  is  unquestionably  a  mis- 
take as  ft  broad  claim,  for  the  greater  resistance  of  the  tumor-tissue 
compels  the  bulk  of  the  current  to  pass  around  it  when  the  active 
electrode  is  not  within  its  substance.    That  this  method  may  act  effect- 
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ively  upon  some  tumore  is  nevertlieless  certain,  and  the  author  had, 
in  fact,  used  it  long  before  the  claims  of  Danion  came  to  his  attention. 
It  is  indicated  as  the  proper  treatment  whenever  the  more  active 
methods  are  for  any  reason  inexpedient  or  contra-indicated,  as  when 
tiiere  is  more  tenderness  in  the  ovarian  regions  than  would  render 
intra-uteriiie  treatment  wise;  when  periuterine  congestion  or  an  old 
pelvie  peritonitis  with  adhesions  overshadow  tlie  tumor  in  the  pro- 
duction of  symptomB ;  or  when  the  patient  is  so  advanced  in  years  or 
BO  feeble  as  to  render  more  active  treatment  unwise.  It  may  be  also 
used  with  advantage  in  tlic  intervals  between  the  days  of  more  active 
treatment. 

In  employing  the  alternatives  the  ordinary  vagi  no-abdominal 
method  is  varied  by  leaving  the  electrodes  in  situ  after  taming  the 
current  off,  reversing  the  polarity  at  the  commutator,  and  then  turn- 
ing the  current  on  again  in  the  same  gradual  manner,  repeating  the 
procedure  a  number  of  times  with  a  current-duration  each  time  of 
about  a  minute.  The  advantages  of  this  method  are:  greater  con- 
traction of  muscular  iiber  by  reason  of  the  variation  of  potential  being 
exactly  double  what  it  would  be  with  the  same  current-strength  with- 
out revprsal,  and  a  protection  of  the  vagina  from  eroaion,  Bince  the 
electrolytic  action  is  nullified  in  each  reversal.  Its  disadvantage  com- 
pared with  simple  vagi  no-abdominal  applications,  which  are,  at  times, 
preferable,  is  that  the  actions  of  electrolysis  or  cataphorcsis  are  prac- 
tically wanting. 

BeanltB  of  Treatment  by  Electricity. — A  method  designed  for 
the  relief  of  human  ailments  must  stand  or  fall  on  itE  ascertained 
results  alone,  no  matter  how  plausible  may  he  the  theory  or  hypotheaia 
on  which  it  is  founded  or  explained.  Tested  by  this  rule,  electricity 
in  the  treatment  of  fibroids  has  more  than  fulfilled  the  modest  claims 
of  Apostoli,  for  a  much  larger  proportion  of  cases  has  been  completely 
removed  by  absorption  than  was  at  one  time  thought  possible,  the 
extent  of  the  original  claims  being  merely  a  symptomatic  cure  and 
anatomic  regression.  Adhering  to  the  rule  of  personal  experience 
adopted  in  previous  editions  of  this  work,  a  tabulated  list  of  one  hun- 
dred and  ten  cases  of  fibromyomata  of  the  uterus  consecutively  treated 
is  given  in  the  appendix,  the  results  in  many  of  which  are  stated  at 
periods  varying  from  two  to  sixteen  years  after  the  cessation  of  treat- 
On  analyzing  this  table,  the  items  in  which  have  been  brought 
to  the  date  of  publication  of  the  present  edition  of  this  work, 


eo  far  as  possible,  by  personal  inquiries,  letters,  and  circulars  to  f 
patients,  the  following  results  appear: — 

CasM  resulting  in  annlomii;  ntid  syniptotiiatip  cure:  — 

(a)  Destroyed  pieeemeal  by  electrolysis  Ihroiifili  cervii...  \ 

ID)  Extruded  through  cervix  in  whole  or  part 3 

(C)  Dltappenred  by  absorption 18 

Cospa  resulting  in  symptomatic  cine:  — 

(a)  With  great  reduction  in  size 12 

(h)  n'ith  slight  reduction  in  size ZS 

(a)  Without  change  in  siie 15 

Total  cases  resulting  in  practical  success T. 

Symplonialic  improvement  only 10 

Failure  to  effect  any  change 9 

Made  worse  ,.....,.. 

Total  cases  resulting  in  failure  to  relieve 

Ultimate  results  unknown 

Total   caaea    110 

In  computing  tlie  percentages  of  these  results  it  is  but  j'ufit  that 
the  nine  eases  in  which  the  ultimate  results  are  iinknown  should  be 
eliminated  from  consideration  on  account  of  the  fact  that  these  cases 
were  all  dispensary  patients  wlio  received  but  little  treatment,  it  being, 
in  the  absence  of  definite  information,  as  likely  that  this  little  amount 
of  treatment  relieved  their  pains  and  thus  caused  them  to  be  careless 
about  returning  as  that  the  results  were  only  negative.  Deducting 
these  cases  leaves  one  hundred  and  one  eases  in  which  the  results 
are  sufBcienlly  definite  for  statistical  purposes. 

Of  these  101  cases,  75  were  practical  successes  and  36  practical 
failures.  The  teaching  of  these  statistics  appears  to  be,  therefore,  that 
75  per  cent,  of  all  cases  treated  by  the  Apostoli  treatment  will  be  prac- 
tically cured  by  it,  but  (hat  it  will  be  of  no  permanent  benefit  in  the 
remaining  25  per  cent. 

The  one  case  that  was  made  worse  was  a  cystic  intra-uterine 
growth  that  was  improperly  treated  by  electricity  very  early  in  the 
history  of  this  method  and  before  it  was  generally  known  that  such 
cases  should  not  be  treated  by  the  now  classic  intra-uterine  method. 
Future  statistics  will  naturally  be  clear  of  this  source  of  error,  as  well 
as  those  arising  in  attempts  to  affect  subperitoneal  tumors  favorably 
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that  are  inaccessible  to  direct  applications?  And,  even  if  no  improve- 
ment be  made  in  these  figures  in  the  near  future,  it  is  a  distinct  satis- 
faction to  the  conservative  physician  to  reflect  that  in  the  25  per 
cent,  of  cases  in  which  electricity  does  no  good  it  can  be  relied  on  to 
do  no  harm  in  proper  hands,  leaving  the  tumors  unchanged  for  the 
trial  of  other  methods.  The  slight  responsibility  in  advising  electric 
treatment  is  therefore  evident. 

On  the  other  hand,  the  question  is  a  far  different  one  when  the 
surgical  removal  of  these  growths  is  considered.  With  a  mortality  of 
one  in  four  in  the  most  skilled  hands,^  the  physician  assumes  a  serious 
responsibility  who  advises  a  resort  to  this  method  before  the  value  of 
electricity  has  been  tested  in  the  case.^  There  is  no  appeal  from  sur- 
gical failure.    It  should  be  the  court  of  last  resort. 

And,  while  lack  of  space  forbids  a  complete  discussion  of  the 
relative  disadvantage  of  other  methods,  it  may  be  said  that  a  marked 
contrast  exists  also  between  the  cases  successfully  treated  by  electricity 
and  surgery.  Successful  removal  of  the  tumor  necessitates  removal  of 
the  ovaries  also,  thus  destroying  the  distinctively  feminine  character- 
istics of  the  individual ;  produces  a  weak  spot  in  the  abdominal  wall 
loading  to  hernia,  which  is  practically  far  worse  a  tumor  than  the 
original  fibroid;  and  in  some  cases  produces  painful  neuroses  due  to 
cut  nerves,  and  even  at  times  insanity.  Xo  such  sequences  attend  a 
successful  electric  treatment,  which  invariably  restores  the  patient  to 
robust  health  and  almost  as  invariably  checks  further  growth  of  the 
tumor,  even  in  cases  where  more  or  less  of  the  tumor  remains  after 
treatment  as  a  harmless  lump  of  flesh. 

Nineteen  of  the  cases  tabulated  in  the  appendix  deserve  a  report 
in  full, — namely,  the  eighteen  cases  in  which  the  tumor  has  disappeared 
by  absorption  and  one  case  in  which  an  intra-uterine  cystic  tumor 
was  destroyed  by  intra-uterine  bipolar  electrolysis. 


*  Pozzi  ("Clinical  and  Operative  Gynecology,"  American  translation,  vol- 
ume i,  page  310)  gives  a  percentage  of  25.80  of  deaths  in  a  list  of  345  opera- 
tions in  the  most  skilled  hands. 

'A  distinguished  surgeon,  now  deceased,  advised  an  operation  in  one  of 
the  author's  cases.  On  being  appealed  to  whether  he  would  not  have  electricity 
tried  if  she,  the  patient,  were  his  daughter,  he  at  once  assented  and  referred 
her  to  the  writer,  who  has  had  other  evidences  that  a  higher  conception  of 
advisory  responsibility  prevails  among  physicians  when  members  of  their  own 
families  are  involved. 
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Chic  Ko.  I.'— An  iinmaniid  kdy  o(  45,  a  pHlietit  of  the  lale  Prof.  William 
Gciodell,  who  liad  dingnoMd  a  fibroid  tunior  four  years  previously,  was  ad- 
mitted to  my  private  aanalorium  Februnry  II.  1888,  suffering  from  general 
inipainiiL-nt  of  heulth  due  to  a  tumor  (Fig.  j'lO),  olmut  a  by  3  iuelies  in  dimeo- 


eions,  developrd  from  tlie  right 
ligament.     Al  there  was  a   sliarp 
cavity  it  was  thought  at  first  thai 


I  of  the  uterus,  apparently  in  the  broad 
]m  in  the  upper  portion  of  the  uterine 
,he  tuinor  was  broadly  pedunculated,  but 


'  The  numbers  refer  to  the  tabulated  list  contained 
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Bubxcqurnt  exploration  of  the  cavitjr  proved  that  it  extended  a  considenbia 
distftDce  to  the  right,  and  that  the  growth  still  formed  the  right  wall  of  the 
uteruB,  wliich  it  had  pressed  very  much  to  the  left.  As  a  downward  pro- 
longation uf  the  growth  could  be  easily  felt  close  to  the  right  vaginal  wall,  it 
was  punctured  in  this  situation  and  150  milliamp^res,  negative,  applied.  This 
was  repeated  four  times,  with  a  resulting  diminution  in  the  projecting  portion 
of  the  tumor.  Three  years  subsequently  the  patient  came  under  observation 
again  witli  a  continuance  of  menorrhagia  and  no  reduction  in  the  upper  limit 
of  the  growth.     Under  improved  technique  an  electrode  was  now  passed  four 


Fig,  51. — Bingram  of  Original  Outline  of  Tumor  in  Cane  5. 

and  one-fourth  inches  to  the  fundus  and  a  series  uf  positive  intTH-utcrine  ap- 
plieations  made,  varying  in  strenRth  from  30  to  100  milliamp^res,  the  tumor 
becoming  progrcBSively  smaller.  The  patient  reports,  recently, — over  sixteen 
years  after  the  punctures, — that  she  is  unable  to  And  any  sign  of  it  and  ■■ 
in  perfect  health,  and  the  author  has  repeatedly  verified  the  statement  by 
personal  examination. 

Case  No.  B. — A  married  woman  of  3S  was  kindly  referred  to  me  for  elec- 
tric treatment  by  Dr.  T.  Ilewson  Bradford,  of  rhiladelphia,  early  in  1S8S,  at 
the  Out-Patient  Department  of  the  Pennsylvania  Hospital,  at  a  time  when 
clinical  material  was  very  valuable  in  testing  the  then  novel  statements  of 
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Apostoli.  The  growth  consisted  of  a  hard,  irregular,  multiple  mass  occupying 
the  lower  half  of  the  abdominal  cavity,  a  central  nodule  extending  two  inches 
above  the  navel  (Fig.  51).  The  main  portions  of  the  tumor  lay  to  the  left  of 
the  median  line.  The  os  was  patulous,  but  lay  so  Bigh  in  the  vault  of  the 
vagina  as  to  be  reached  by  the  finger  with  difficulty.  Menstruation  was  regular, 
but  profuse,  and  attended  with  severe  pain  at  the  beginning  and  end  of  each 
period.  Owing  to  pressure,  walking  was  difficult,  and  there  was  much  swelling 
of  the  legs  and  feet. 


Fig.  52. — ^Diagram  of  Original  Outline  of  Case  6. 


The  treatment  was  at  first  by  the  negative  pole,  as  this  was  early  in  the 
application  of  the  method,  with  currents  varying  from  GO  to  150  milliamp^res, 
resulting  in  some  uncomfortable  sanguineous  flows:  but  after  five  applications 
at  appropriate  inton^als  a  distinct  lessoning  of  size  was  noted,  enabling  the 
patient  to  wear  dresses  as  much  as  four  inches  smaller  at  the  waist  The 
improvement  continuing,  the  patient  shortly  after  ceased  treatment  and  took 
a  position  as  cook  in  a  large  family.  Eight  months  later  there  was  a  return 
of  pain  and  tenderness  without  increase  in  size,  and,  as  it  was  desirable  that 
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rest  should  follow  each  Application,  she  waa  Hdmitted  to  the  house  department 
of  the  Howard  Hospital  and  treated  for  six  weeks  with  currents  of  250  milliam- 
p^rea.  At  the  end  of  this  time  she  could  lie  on  the  stomach  (or  the  first  time 
in  years,  and  the  upper  limit  of  the  tumor  was  two  inches  below  the  narel. 
6ho  was  seen  five  yeara  later  by  one  of  the  hospital  nurses,  to  whom  she 
declared  that  the  tumor  had  entirely  disappeared. 

Cue  ffo.  8.— A  single  woman,  aged  41,  was  referred  by  Dr.  Prank  Wood- 
bury, with  a  history  of  hemorrhages  twelve  yeara  before,  at  which  time  the 
tumor  was  first  discovered.  The  menorrhagia  had  ceased  for  some  time,  but 
she  was  troubled  with   menorrlialgia  and  a  most  olfensive  leucorrhea.     The 


Fig.  53.— DiafiTam  of  Original  Outline  of  Case  7. 


pelvis  and  lower  third  of  the  abdomen  were  filled  wilh  an  irregular,  hard  mass, 
extending  nearly  to  the  navel,  and  separated  by  deep  sulci  into  three  lobes 
{Fig.  52).  The  os  was  found  with  diHiculty,  but  was  ao  stenotic  as  to  foil  all 
attempts  at  inserting  a  sound  or  electrode.  An  unsuccessful  attempt  was  made 
to  insert  a  steel  needle  into  the  tumor  through  the  abdominal  wall,  developing 
the  lact  that  the  tumor  had  undergone  calcareous  defeneration  in  its  upper 
portion.  A  filiform  sound  was  now  passed  two  and  a  half  inehes  into  the 
cavity  and  00  milllampflrea  applied  Bueceasfiilly.  Two  days  later  a  No,  18  wire, 
tipped  with  solder,  waa  inserted,  and  a  week  later  an  ordinary  sound,  by 
which  time  the  odor  had  disappeared  from  the  discharge  and  never  returned. 
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Tlie  treatment  vaa  kept  up  for  six  months,  as  it  wai  seen  that  a  diminutinn 
nas  taking  place,  at  which  time  her  coodition  was  as  follows:  Geoeral  health 
much  improved,  no  leiicorrhea,  no  mcnorrhalgia,  cavity  of  uteiiia  normal,  and 
tumor  shrunken  one-third.  Instead  of  being  three-lobed  it  now  consisted  of 
three  distinct  tumors,  movable  upon  one  another,  showing  that  the  absorption 
had  doubtless  occurred  in  the  hase  where  there  was  probably  no  calcareous 
change.  She  reported  to  Dr.  Woodbury  recently  that  the  tumor  had  dis- 
appeared. 


Tig.  fi4-— Diagruro  of  Original  Outline  of  Cage  18. 

Cm*  Ho,  7,  referred  by  Dr.  Bradford,  presented  an  interstitial  enlarge- 
ment of  the  uterus  to  the  size  nearly  filling  the  pelvis,  in  a  patient  34  years 
old.  There  was  a  subperitoneal  projection  on  the  right  the  sixo  of  a  large 
orange,  extending  up  into  the  abdominal  cavilj-  to  a  level  with  the  anterior 
superior  process  of  the  iliac  bone  (Fig.  53).  She  aufTered  from  a  copious 
purulent  leucorrhea  and  constant  pain  in  the  left  groin,  rendering  walking 
difficult  The  treatment  consisted  of  intra-uterine  negative  applications,  be- 
ginning with  50  milliamp&res  and  quickly  increasing  in  subsequent  applications 
to  150.  Symptomatic  improvement  began  very  shortly  and  reduction  in  siie 
was  noted  in  the  second  month.     The  treatment  was  kept  up  about   eight 
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months.    Examination  subsequently  showed  a  reduction  of  the  uterus  to  nor- 
mal and  of  the  protuberant  portion  to  a  nodule  no  larger  than  a  marble. 

Case  No.  13  was  the  wife  of  a  physician  in  a  Middle-Western  State,  aged 
48,  and  was  sent  to  the  sanatorium  by  the  late  Professor  Goodell  as  not  suit- 
able for  operation.  She  was  having  alarming  hemorrhages  almost  constantly, 
which  kept  her  in  daily  fear  of  a  fatal  issue.  The  tumor  was  very  large,  fully 
as  large  as  an  adult  head,  and  of  the  smooth,  hard,  monocentric  variety,  the 
cavity  being  spread  out  on  the  riglit  side  with  an  extremely  thin  wall  on  one 
side  and  a  depth  of  five  inches  (Fig.  54).    It  had  evidently  developed  in  the 


Fig.  55. — Diagram  of  Original  Outline  of  Case  17. 


left  wall  of  the  uterus  and  become  submucous,  but  so  large  as  to  spread  the 
organ  out  on  its  right.  Treatment  was  commenced  at  once  with  a  carbon 
electrode  of  large  size,  which  was  pressed  into  the  tumor  rather  than  applied 
to  difTeront  portions  of  the  cavity,  as  in  sectional  cauterization,  on  account  of 
the  very  thin  right  wall.  The  hemorrhages  being  alarming  and  the  patient 
more  than  usually  impatient,  the  treatment  was  pushed  most  heroically, — 
some  twenty-two  treatments  in  fifty-five  days:  about  every  other  day,  since 
a  period  intervened  during  the  applications.  Nearly  all  of  these  applications 
were  of  250  millianipiTcs  for  the  long  durations  of  ten  and  fifteen  minutes. 
As  the  hemorrhages  were  now  arrested,  she  went  home,  but  the  natural  result 
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of  B  tedious  aepBraUon  of  a  portion  of  the  tumor  followed,  with  slight  rise  of 
temperature.  After  this  part  cnnie  away  the  remainder  of  this  larg*  tumor 
sloM'ty  disa|)])eared  by  abaorption,  and  the  p&tient,  when  beard  from,  sixteen 
,veBrs  later,  in  Man.'h,  IIKM,  was  in  perfect  health.  Dot  a  Testige  of  the  tumor 
remaining. 

Case  Ko.  17. — This  patient,  a  multipara,  aged  34,  was  seen  at  the  Howard 
Hospital,  July  20,  188D.  with  a  hemorrhagic  fibroid  filling  the  pelvis  and  ex- 
tending above  the  level  of  the  iliac  bones.  The  upper  portion  was  readily  felt 
through  the  abdominal  wall,  being  bard,  somewhat  flattened  in  shape,  and 
with  an  irregular  surface  (Kig.  55).  As  the  hemorrliage  had  lasted  this  time 
nearly  two  weeks,  treatment  was  begun  at  once  with  a  positive  inlra-utcrine 
application  of  HO  tnilliampSres  and  continued  twice  a  week  for  two  months. 
By  September  2rth,  on  which  day  the  last  application  was  given,  70  mitliam- 
pj^rea  strong,  the  tumor  was  atuiost  gone,  her  color  was  improved,  and  she  was 
gaining  Hesh.  As  she  did  not  return  again  to  the  clinic,  she  was  specially 
sent  for  on  December  12th,  and  the  following  note  made  after  examination  by 
several  physicians  present:  "Examination  shows  no  evidence  of  tumor.  The 
only  abnormal  conditions  present  are  a  thickening  of  the  cervix  on  one  side, 
some  fixation  of  the  uterus,  and  slight  leucorrhea.  She  states  that  her  periods 
are  regular,  lasting  but  three  days." 

Caie  No.  SO.— This  case,  a  palient  at  the  Howard  Hospital,  aged  30, 
presented  a  singular  history,  the  exact  stages  of  which  are  left  somewhat  in- 
definite, owing  to  her  limited  intelligence.  On  examination,  August  12,  1SS9, 
the  uterus  was  found  so  large  as  nearly  to  fill  the  pelvis,  with  a  nodular  out- 
line at  the  fundus.  Tlie  os  was  virginal  and  the  cavity  measured  three  and 
one-half  inches.  She  had  been  complaining  of  painful  hemorrhages  every  three 
weeks  for  two  years.  An  intra-uterine  application  of  60  milliamp^res  positive 
was  made,  and  noLbing  further  seen  of  the  patient  for  over  four  mouths,  when 
she  returned,  saying  that  it  had  'caused  pain  twenty-four  hours  later,  followed 
by  a  sanguineous  discbarge  that  continued  three  months,  two  weeks  of  which 
had  been  spent  in  a  hospital.  Still  complaining  of  pain  and  leucorrliea,  an 
examination  showed  that  the  tumor  was  much  reduced  (it  is  probable  that  a 
portion  had  been  extruded).  She  was  now  placed  on  vaginal  applications, 
which  resulted  in  complete  symptomatic  cure  by  January  31,  1800,  the  leucor- 
rhea being  gone  and  the  periods  regular  and  painless.  The  hospital  notes  of 
this  date  say:   "No  sign  of  tumor  except  lumps  in  tubal  region.'' 

Case  Ho.  SS  was  also  seen  at  the  Howard  Hospital,  September  18,  1S80, 
with  a  fibroid  tumor  situated  in  the  right  wall  of  the  uterus  about  the  size 
of  a  goose-egg  and  giving  a  history  of  a  year's  duration,  with  irritable  bladder 
and  other  prtssure  symptoms.  The  treatment  was  intra-uterine  negative  ap- 
I'licntions  of  i!0  milliamperes.  Two  months  later  there  was  eonsiderahle  re- 
duction in  size.  The  notes  say,  under  date  of  November  1,  1880:  "Ekiamina- 
tion  shows  uterus  quite  small  and  movable;  no  evidence  of  tumor."  This 
condition  was  found  to  persist  a  year  and  a  half  afterward  on  the  patient 
being  visited  at  her  home. 
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Cmie  Ho.  M.— -This  lady,  a  widow  aged  41,  preaentpd  a  typical  initanca 
of  a  Bmall,  bleeding  fibroid  situated  in  the  poBterior  wall  of  the  uteruB  ao  neu 
the  cavity  as  to  give  riac  to  alarming  hemorrhages  out  of  all  proportion  to 
the  Biiie  of  the  tumor.  At  her  periods  she  slated  that  she  lost  aB  much  «• 
some  do  in  childbirth.  Two  years  previously  aha  had  passed  B.  polypus,  and 
the  hemorrhage,  pain,  and  tenderness  had  persisted  since  then,  becoming  worse 
of  late.  The  fibrouiatoiis  uterus  was  much  enlarged,  with  a  projection  on  tlw 
postero -lateral  anpect  and  a  cavity  Ihrep  and  one-half  inehes  in  depth. 

The  treatment  of  this  case  lasted  exactly  thr«e  months,  beiog  positirs 
intra-uterine  applications  of  a  iixiial  strength  of  100  milliainpf>res  with  plati- 
num eltctrode  (the  zinc-mercury  method  not  having  then  been  devised),  and 


Fig.  66.— Original  Outline  of  Tumor  in  Case  33. 

resulted  in  the  complete  cure  of  the  pain  and  hemorrhoges,  disappearance  of 
the  tumor  by  absorption,  and  reduction  of  the  cavity  to  two  and  one-half 
inches.  Her  general  heallh,  which  had  been  much  impaired  by  loss  of  blood, 
was  completely  reatored. 

Caw  So.  39.— Miss  A.  M.  T.,  single,  aged  46,  was  referred  to  me  by  Dr. 
Edward  L.  Duer,  of  Philadelphia,  May  30,  1800,  with  a  hemorrhagic  fibroid 
filling  the  left  side  of  the  pelvis  and  extending  into  the  abdomen  to  a  point 
3  inches  below  the  umbilicus.  She  suffered  from  fre<|uent  attacks  of  pain  in 
the  left  groin,  and  had  had  numerous  severe  hemorrhages.  The  cavity  waa 
five  inches  in  depth. 

The  patient  wos  plaeeil  on  biweekly  intra-uterine  positive  applieations, 
varying  from  40  to   100  milliampfres,  which   she  faithfully   kept  up   for  ten 
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months.    During  tlie  following  two  years  Bixttea  additionni  applications  were 

At  the  end  of  the  fourth  month  of  treatment  there  was  great  eyiup- 
tomatic  improvement,  but  the  tumor  had  receded  but  one  inch  at  its  upper 
limit.  Thia  improvement  in  the  physical  condition  of  the  growth  progressed 
slowly  during  the  remainder  of  the  tretttment,  no  tumor  being  felt  over  the 
pubes  at  the  end  of  ten  months,  and  the  cavity  at  this  time  measuring  but 
three  and  one-half  inched.  At  the  end  of  one  and  a  half  years  the  tumor  noa 
scarcely  perceptible  by  bimanual  examination. 


Fig.  57.— Outline  of  Tumor  in  CaHp  35  after  Treatment. 


At  the  present  time,  about  eleven  years  after  the  cessation  of  the  treat- 
ment, no  tumor  whatever  can  be  found  on  examination,  and  the  patient's 
health  is  excellent. 

Oaie  No.  36.— This  lady  was  sent  to  me  by  Dr.  Davis,  of  Bridgeton,  N.  J. 
She  was  50  years  old.  and  had  been  suffering  from  profuae  and  irregular  men- 
struation for  some  time,  but  the  tumor  was  not  discovered  until  Dr.  DaW» 
found  it  to  be  the  cause  of  an  atlaclc  of  retention  of  the  urine.  When  ad. 
mitted  to  the  sanatorium, — October  17,  1890,- — the  uterus  was  found  to  be 
pressed  against  the  pubes  by  a  hard  growth  attached  by  a  hroail  pedicle  to 
its  posterior  aspcet,  and  extending  from  a  level  of  the  os  to  within  two  incfaea 
of  the  navel.  Another  nodule  was  the  si^e  of  a  walnut  and  freely  movable 
(Fig.  .iB).  The  cavity  was  over  three  inches  in  depth.  Aa  the  bulk  of  th» 
tumor  was  subperitoneal  and  the  lower  end  was  easily  necessible  through  the 
posterior  vaginal  vault,  the  treatment  was  by  buried  vaginal  puncture,  nega- 
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tiTC,  th«  needle  being  inserted  from  one  to  one  and  onc'fourth  inches  beyond 
the  vaginal  Burface.  The  punctures  were  all  negative,  and  varied  in  strength 
from  100  to  150  milliamp^res,  no  anesthetic  being  required.  In  Ln,  ten  punc- 
tures were  made,  a  diminution  in  size  ahowing  after  tlie  second.  At  the  flnal 
puncture, — March  2,  1891, — the  liij-liest  point  was  four  and  a  half  inches  below 
the  navel.^a  reduction  of  two  and  a  half  inches  in  longitudinal  diameter. 
On  Slay  17tb  of  the  same  year  she  returned  by  request,  saying  that  it  was  im- 
posBible  to  feel  any  tumor  through  the  abdominal  wall.  This  was  verified,  no 
growth  whatever  being  ascertainable  by  external  palpntion.  The  bimanual 
showed  only  a  slight  roughness  at  the  fundus  (Fig.  5T). 


Fig.  5S.— Original  Outline  of  Tumor  in  Caae  38, 

lu  a  letter  dated  February  4,  1004,  about  thirteen  years  after  the  ces- 
sation of  the  treatment,  this  patient  states  tliat  there  has  been  no  return  of 
the  tumor,  and  that  she  had  enjoyed  good  health  since  the  date  of  her  last  visit. 

Caie  Ho.  38. — This  case  is  particulnrly  noteworthy  in  presenting  the  his- 
tory of  the  complete  disappearance  of  the  largest  tumor  that,  so  far  as  the 
author  is  aware,  has  been  caused  to  diiiappcttr  by  electrically  induced  absorp- 
tion without  the  assistance  of  the  menopause.  The  lady  in  whose  case  this 
gratifying  result  has  occurred  waa  a  widow  40  years  of  age,  though  since  her 
restoration  to  health  she  has  married  a  second  time.  She  was  first  seen  by 
the  author  on  January  31,  ISCl,  having  been  kindly  referred  by  Dr.  G.  H.  Whit- 
comb,  of  Greenwich.  N.  Y.  The  growth  was  at  that  time  about  the  siie  of 
an  adult  head,  the  upper  limit  being  about  one  and  a  half  inches  below  the 
uavel,  hard,  knotty,  and  freely  movable  in  the  abdominal  cavity,  in  which  tt 
mainly  lay  (Fig.  58).  Examination  showed  it  to  he  continuoim  with  the  uterus, 
the  cavity  being  in  the  anterior  portion,  distorted,  and  dinU'ult  of  penetra* 
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tion;  Inrge  projeetionn  extended  to  the  right  and  left  poat^'IorlT.  The  patient 
mid  the  growtli  had  been  discovered  but  thi^e  years  before,  though  preceded 
by  the  intense  menorrhspaBinH  from  wliieh  she  still  suffered.  One  year  before 
seeing  me  she  had  been  placed  under  electric  treatment  by  Dr.  Whitcoinb, 
whose  intelligent  application  of  the  .'^pootoli  method  resulted  in  great  retiel 
of  pain  and  a.  reduction  of  nize  from  one  and  a,  half  inches  above  the  navel 
to  the  aame  distance  below  that  point.  Tlie  treatment  had  been  diacontinued 
toT  some  time  before  the  case  first  came  under  my  observutioti.  but  since  her 
removal  to  Philadelphia  there  had  been  a  recurrence  of  menstrual  pain  and 
EWelting  of  the  tumor,  and  she  was  also  sulTering  from  an  edematous  swelling 
of  the  right  leg.  The  examination  showed  that  the  posterior  projection,  which 
was  of  more  recent  appearance,  probably  eauBed  the  edems  bj  mechanically 
interfering  with  the  venous  circulation  of  the  leg. 


Tig.  50.— Outline  o(  Uterus  in  Case  38  after  Treatment. 

She  was  placed  on  vaginal  alternative  applications  of  ISO  milUamp^Tes 
and  subnequently  nit  a  weaker  intra-uterine  dosage.  In  three  weeks'  time  she 
was  able  to  lay  aside  tliB  elastic  stocking  that  she  had  been  wearing,  During 
the  following  month,  however,  a  topical  attack  of  the  prevailing  influenza  put 
her  back  somewhat,  and  I  was  alTorded  an  opportunity  of  witnessing  an  ex- 
ample of  Ihe  intense  menorrhapasms  with  which  she  had  been  afflicted,  accom- 
panied by  a  swelling  of  the  tumor  to  the  level  of  tlie  nnvel  again.  The  treat- 
ment was,  iievertheleBs,  persisled  in,  and  I  had  the  satisfaction,  some 
months  later,  of  noting  a  great  reduction.  At  the  end  of  six  months'  treat- 
ment she  was  seen  again  by  Dr.  miitcomb,  who  had  some  difficulty  in  flnding 
the  tumor.     Six  months  Inter  it  had  entirely  disappeared   (Fig.  50). 

The  ease  was  examined  recently  by  the  author,  ihirleen  years  after  the 
beginning  of  the  treatment,  and  the  uterus  could  not  be  dislinguislied   from 
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a  perfectly  normal  one.  The  enornioas,  irregularly  lobulated  growth  had  dis- 
appeared. The  patient  menstruated  normally  until  several  years  ago,  showing 
that  the  result  was  not  assisted  by  the  menopause. 

CaM  No.  46. — Mrs.  C.  M.  W.,  aged  45,  was  brought  to  the  sanatorium 
hy  her  husband  on  March  20;  189  L  She  was  a  nullipara  under  the  average 
height,  and  the  immense  size  of  the  tumor,  in  conjunction  with  a  lateral  curva- 
ture of  the  spine,  produced  a  most  noticeable  deformity.  The  tumor  had  been 
known  to  exist  for  fifteen  years  and  had  been  accompanied  by  hemorrhages, 
the  latter  having  ceased  on  appearance  of  the  menopause  six  months  ago. 
The  menopause  had  not  been  of  service  in  ameliorating  the  condition  of  the 
patient,  except  in  the  matter  of  stopping  the  hemorrhages,  for  her  health  was 
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Fig.  (JO. — Outlines  of  Tumor  in  Case  46  at  Various  Dates. 


hecoming  worse  and  the  tumor  had  made  a  distinct  increase  in  size  during  the 
intervening  six  months. 

The  growth  was  somewhat  larger  than  the  uterus  at  term,  extending 
four  and  one-fourth  inches  above  the  navel  and  increasing  the  abnormal  waist 
measure  to  thirty-seven  and  one-half  inches.  It  projected  so  far  as  to  meas- 
ure eighteen  and  one-half  inches  from  spine  to  spine  of  the  ilia  (Fig.  GO). 

On  palpation  the  tumor  seemed  so  elastic  that  I  at  once  suspected  a 
semicystic  nature.  This  was  rendered  more  probable  by  the  symmetrical 
and  ovoid  shape  of  the  growth  and  the  fact  that  the  cavity  could  not  be  en- 
tered by  a  sound  to  a  greater  depth  than  three  inches,  the  cervix  being  effaced. 
Under  these  circumstances  my  decision  was  announced  that  the  Apostoli  treat- 
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tnent  would  be  inapplicable,  and  the  ptitient 
tation  with  a,  surgeon,  the  husband  being  ei 
hie  acqilieacence. 

The  lady,  nevertheless,  positively  declined  sui^cal  treatment  and  begged 
me  to  do  what  I  could  -with  electricity.  To  determine  the  true  nature  of 
the  growth  it  was  decided  to  aspirate  it  through  the  abdominal  wall.  Thia 
was  done  on  Mareli  29th,  withdrawing  one  and  one-eighth  ounces  of  a  serous 
liquid  that  coagulated  on  standing.  On  microscopic  examination  by  Dr.  Al- 
fred Stengel,  of  the  University  Laboratoiy,  it  was  pronounced  a  nii.\ture  ol 
blood  and  fluid  from  a  broad-ligament  cyst,  though  no  proof  of  the  latter  was 
found.  A  second  aspiration  one  month  later  withdrew  two  ounces  of  the 
wtnie  character  of  fluid.  The  fact  that  this  liquid  came  from  small  eavitiea 
successively  pierced  by  the  needle  was  not  out  of  keeping  with  otiicr  clinical 
evidences  that  the  growth  was  a  flbroniyouia  undergoing  cystic  change  and  in- 
crease in  aiie,  and  the  cavities  seemed  to  be  separated  by  trabecular  processes. 
But  probably  the  moat  distinct  protif  of  ila  myomatous  nature  was  alTorded 
by  subsequent  evidence  that  showed  that  it  would  temporarily  diminifih.  in 
size  under  strong  percutsneuns  currents. 

These  punctures  lor  diagnosis  Iia,ving  been  so  well  home  and  so  easily 
made,  owing  to  the  absence  of  any  structures  between  the  tumor  and  ab- 
dominal wall,  it  w'as  now  determined  to  employ  negative  abdominal  punctures 
after  the  method  described  on  page  182.  At  the  first  puncture  00  milliamp^res 
were  used  with  three  needles.  Tlircc  days  later  the  measurenieuta  were  three 
and  three-fourths  inches  above  navel,  und  seventeen  inches  lietween  iliac  spines; 
the  dreuroference  was  not  taken.  Thia  showed  some  diminution-  The  punc- 
tures were  now  made  regularly  at  periods  not  less  than  two  weeltg,  the  cur- 
rent beiug  gradually  increased  to  150  niilli amperes.  On  October  37,  1891,  the 
tumor  had  decrea)«d  to  two  and  oue-hulf  inches  above  navel,  fifteen  inchea  be- 
tween spines,  and  thirty-five  inches  in  circumfereDce,^a  very  notable  decrease 
in  all  measurements.    The  patient  was  also  in  greatly  improved  health. 

The  patient  now  came  from  her  home  in  New  York  City  for  a  puncture 
about  once  a  month,  the  current-strength  being  from  200  to  300  mitliamp^res. 
by  triple  puncture.  The  last  puncture  was  made  Mnrch  H,  1893, — two  years 
after  the  first.  In  June  of  this  year  the  tumor  wos  even  with  the  navel  ana 
the  abdominal  circumference  was  but  thirty-two  inches,  in  spite  of  much  ad- 
ditional flesh  in  consequence  of  improved  health.  Tlie  patient  continuing  under 
occasional  observation  since  the  cessation  of  treatment,  I  have  been  able  to 
add  to  the  measurenipnts  in  the  cut  |Flg.  00)  that  taken  in  March,  ISM,  when 
the  upper  limit  was  one  and  one-half  inches  below  the  navel  and  the  <dr- 
cumference  thirty  and  one-half.  At  the  present  lime,  thirteen  years  since  the 
beginning  of  tlie  treatment,  no  sign  of  the  tumor  can  be  found  by  the  most 
careful  examination,  and  the  patient  is  in  excellent  health. 

Case  No,  49.— Mrs.  R.,  aged  41,  of  Wilmington,  Del.,  applied  for  tT«at- 
ment  April  21,  1891.  Full  arrangements  hnd  lieen  made  hy  a  surgeon  to  re- 
move her  ovaries  the  following  week,  (he  patient  slatinc  that  this  was  a  pre- 
liminary step  to  the  repair  of  llie  cervix.     Va  IbuiuLiyli  examination  the  tol- 


Towing  condiliona  were  found;  Tlie  uterus  was  enlBrgyd  and  tender,  slightly 
unteflexed,  wilh  cervix  pointing  to  the  right.  At  the  fundus  there  is  a  aesaite 
lump  about  the  size  of  a  split  walnut,  moving  with  the  uterine  hody  when  k 
sound  was  inserted  into  the  latter.  The  parta  were  excesHivclj  tender,  the 
tubal  legioni  not  presentiug  marked  abnormality. 

Il  was  evident  from  this  examinalion  that  a  mistake  in  diagnosis  had 
been  made,  the  lump  being  a  fibroid  nodutt  instead  of  an  enlarged  ovary,  and 
■the   general   tendevneBs   was   associated   with   the   tumor  itself. 

Tlie  patient  was  admitted  to  the  eamttarium  tor  daily  vaginal  applica- 
tions of  the  constant  current,  followed  by  the  induced,  the  former  averagiDg 
about  60  milliamp^res.  Later  the  potiitive  applications  were  changed  to  alter- 
native applications  to  lessen  local  action  on  the  vagina. 

There  was  a  rapid  improvement  of  the  symptoms;  so  much,  indeed,  that 
the  patient  was  shortly  sent  home  with  directions  to  come  for  ofllce  applica- 
tions. One  month  later  the  conditions  warranted  intra-uterine  applications 
•if  from  30  to  fiO  milliampSres  at  a|^TOpriat«  intervals,  which  was  continued 
for  five  months  at  increasing  intervals  of  time.  A  tew  additional  applications 
wtre  made  in  the  yeaf  following,  resulting  in  complete  restoration  of  health 
and  a  gradual  diminution  of  the  growth. 

In  a  letter  received  Fi*om  her  in  March,  1004,  thirteen  years  after  the 
brginning  of  treulmfnt,  tlie  patient  etates  that  she  has  continued  in  the  best 
of  health,  and  can  llhd  no  trace  of  the  tumor. 

Caie  Ho.  Sfi.^Mr^.  ,  agfd  43,  of  Keading,  Pa,,  was  referred  to  me 

June  28,  1892,  by  Prtf.  William  Goodell,  the  letter  accompanying  the  patient 
giving  the  dimensions'yf  the  tumor  as  4  by  5  inches.  The  patient  was  nearly 
e.xsanguiuated.  and  was  tirought  to  toe  sanatorium  on  a  rolling  chair,  as  she 
fvared  that  walking  would  bring  on  a  hemorrhage.  For  three  years  she  had 
flooded  two  days  every  three  weeks,  and  was  extremely  weak. 

She  was  placed  on  positive  intra-uterine  applications  of  from  45  to  73 
milliampfn'cs  with  a  sound-shaned  electrode,  as  the  cervix  was  not  greatly 
dilated.  After  a  short  stay  in  the  sanatorium  she  was  able  to  go  to  her  home 
and  return  regularly  for  treatment,  which  was  continued  with  increasing  io- 
Icrvala  for  a  year. 

In  a  letter  trom  her  son,  dated  February  2!l,  1004,  about  eight  years  after 
the  bciniming  of  the  treatment,  the  intorniation  is  given  that  the  patient  r«- 
uiatnt  in  good  health  and  can  find  no  traces  of  the  tumor, 

Caie  Ko.  77.— Mrs.  F.,  aged  43.  was  sent  to  me  by  Dr.  W.  S.  Janney,  of 
Philadelpliia.  November  14.  ISilo.  She  was  suffering  from  copious  menstrual 
flows  every  two  weeks,  with  occasional  hemorrhages.  There  was  conaidenible 
tenderness  over  the  location  of  the  tumor,  which  was  the  sixe  of  a  cocnanut, 
filling  the  pelvis  and  extending  two  inches  above  the  umbilicus. 

Treatment  was  begun  with  a  small-sized  zinc-mercury  bulb,  poative, 
with  currents  varying  from  40  to  TO  milliamp^res. 

In  two  months'  time  the  growth  had  shrunk  to  a  level  with  the  um- 
hilicua,  The  treatment  was  continued  during  the  following  year,  with  a 
gndual  improvement  of  all  symptums. 
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At  the  prewnt  time,  eight  and  a  iialf 
tetalment,  the  patient  is  in  good  health  and 

Casei  Sot.  42  and  76  contplet^  the  list  of  tumors  that  dinappeared  bj 
absorption,  and  arc  Builii'ipntl.v  described  in  the  table. 

Caie  Ho.  81.— Mrs.  W.  A.  D.,  a  niilltpnra,  aged  36.  waa  sent  to  the  sana- 
torium  on  September  2!>,  1IM2,  by  Drs.  Hcmininger  and  Bixier,  of  Carlisle,  Pa. 
The  growth  had  been  discovered  by  Dr.  Hemminger  seven  yeiin  before.  On 
admission  tlie  uterus  presented  a  symmetrical  enlargement  about  equal  to  the 
fifth  month  of  pregnancy,  elastic  and  semi  fluctuating  jn  consistency.  Through 
the  dilated  os  a  smooth  etastie  body  presented,  nearly  the  mm  of  a  child's 


Fig.  61. — Original  Outline  of  Tumor  in  Case  61,  ahowing  Method  of 
Treatment. 

head.  This  was  the  lower  portion  of  a  vasculo-cyatic  intra-uterine  tumor  that 
was  found  tt  be  everywhere  adherent  to  the  interior  of  the  uterus  except 
around  the  interna]  o»  and  for  a  small  space  anteriorly.  The  presenting  por- 
tion projected  about  an  inch  beyond  the  external  ob;  similar  projections  had 
been  removed  by  Dr.  Hemminger  on  two  previous  occasions  by  means  of  the 
eeraseur.  The  patient  coinplaine*!  of  but  little  pain,  but  was  disturbed  by  a 
most  copious  watery  discharqv  and  was  much  reduced  in  health. 

The  cystic  nature  of  this  growth  clearly  eontm- indicated  the  ordinary 
Apoatoli  treatment,  and  after  considerable  hesitation  it  waa  determined  to  try 
a  new  method  of  electrolytic  deBtnictinn  with  a  bipolar  instrument  made 
especially  for  the  case,  each  pole  terminating  in  two  needle  points  of  platinum 
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•bout  half  Ml  inch  long,  the  points  being  immovkbly  fixed  an  ineh  apart.  Be> 
fore  beginning  tliis  the  ^raaeur  was  applied  to  remove  the  most  projecting  por- 
tion. Thii  proved  both  difficult  and  dangerous,  the  material  being  exoeedhiglf 
tough  and  the  hemorrhage  so  frightful  as  to  cause  an  abandonmeut  of  the  opN^ 
ktion.  The  electrolytic  method  (Fig.  01)  was  now  begun,  and  from  300  to  400 
nulliamperes  employed  for  ten  to  Qfteen  minutes  daily,  without  sensation  to  tha 
patient  other  than  slight  internal  warmth,  followed  by  continuous  ittigatioa 
with  a  weak  solution  of  permanganate  of  potassium.  As  much  as  700  milli- 
amperes  was  later  employed,  resulting  in  a  material  reduction  by  actual  de- 
struction o(  growth  at  each  sitting,  the  uterus  contracting  as  the  material  was 
dissolved.  Not  a  drop  of  blood  was  lost.  This  treatment  was  kept  up  more 
or  lees  actively  ior  six  months,  or  until  May  0,  ISOU,  when  the  following  not« 


Fig.  62.— Outline  of  Case  61  in  1800. 

was  made:  "Tumor  all  gone  except  base  attached  to  anterior  surface 
of  cavity.  The  cervix  admits  but  one  flnger.  Other  nuclei  of  fibroid  growth 
are  now  shown  to  exist  in  the  walls  of  the  uteruB,  which  remains  longer 
than  normal,  but  no  larger  than  a  small  pear." 

Ad  examination,  made  in  the  summer  of  IHOfl,  showed  a  still  further 
diminution  In  size  of  the  uterus  (Fig.  62)  and  the  patient  in  good  health.  At 
the  present  date,  more  than  eleven  years  after  the  beginning  of  the  treat- 
ment, the  patient  continues  in  good   health,  and  reports  no  evidence  of  the 

This  case  inaugurates  a  new  method  of  treating  vasculo-cystic  intra- 
uterine tumors  that  are  aecesHible  through  the  os.  and  it  is  a  method  tliat  has 
several  advantages  over  both  moreellntion  and  hysterectomy,  the  advantages 
over  the  former  being  its  bloodlessnese,  the  fact  that  septic  absorptton  ia  ren- 


dered  difHeiilt  by  the  elet^truljtic  scaling  of  absorl]<?iita  at  the  junction  nf  the 
destroyed  and  undeetroj^d  tisBitcs,  a.nd  llic  highlj  antiseptic  nature  of  the 
products  of  clectrolyeis  with  eo  strong  a  current.  Its  advantage  over  hyster- 
ectomy is  thut  tlie  patient  may  get  rid  of  ilie  tutnor  and  be  restored  to  health 
witliout  losing  any  of  her  organs,  even  the  uterus. 

Aseptic  precautions  are,  of  course,  essential  to  this  method  of  treating 
a  cystic  intra-uterine  growth;  but,  when  the  immensely  antiseptic  effect  of 
from  300  lo  TUO  milliamjv^res  is  considered,  it  amounts  uininly  to  a  problem 
of  keeping  the  cavity  nseptic  between  treatnientB. 

This  was  done  in  this  case  by  placing  the  patient  on  a  rubber  bedpan 
and  douching  the  interior  of  the  uterus  with  a  gentle  stream  of  strong,  per- 
manganate of  potassium  solution,  maintained  continuously  for  an  hour,  twice 
a  day.  Nothing  less  thorough  would  have  preserved  her  from  infection.  Tbe 
harmless  nature  of  the  solution  employed  enabled  the  injections  to  be  kept 
up  for  months.  The  method  is  only  possible  when  tlic  cervix  is  dilated,  as  in 
this  case. 

In  aildition  to  my  own  cases  thus  summarized  briefly  and  tabu- 
lated fully  in  Appendix  A,  I  sliall  add  a  classifiGatiou  of  the  results 
reported  by  the  Keiths  in  the  volume  referred  to,  as  arranged  by  my- 
self, for  the  authors  of  this  most  interesting  narrative  of  case  histories 
did  not  classify  the  results  themselves,  but  apparently  left  this  to  be 
done  bv  their  readers. 


Cases  resulting  in  anatomic  and  symptomatic  cure: — 

(a)  Extruded  through  cervix  in  whole  or  part 3 

fb}  Disappeared  by  absorption 3 

Cases  resulting  in  symptomatic  cure: — 

(a)  With  great  reduction  in  size 47 

p))  With  slight  reduction  In  aiw 18 

(C)  Without  change  in  size 6 

Total  cases  resulting  in  practical  success 76 

Symptomatic  improvement  under  insuflicient  treatment 8 

Symptomatic  improvement  only 13 

Totnl  cases  residting  in  partial  success SI 

Failure  to  effect  change 6 

Made  worse  2 

Besult  unknown  1 

Total  oases  treated 100 
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The  present  status  of  the  Apostoli  treatment  of  fibroid  tumors 
is  not  completely  shown  without  a  reference  to  articles  by  Drs.  Grand 
and  Famarque,  Dr.  Apostoli's  assistants  in  Paris,  and  by  Dr.  J.  H. 
Kellogg,  in  the  ''International  System  of  Electro-Therapeutics."*  I 
reprint  also  a  more  recent  and  most  interesting  paper,  read  before  the 
American  Medical  Association,  at  Baltimore,-  by  Dr.  Lapthom  Smith, 
of  Montreal,  who  was  one  of  the  first  to  employ  the  method  in  Amer- 
ica, and  who  did  more  than  any  other  to  render  it  popular  in  this 
country  by  translations  of  the  writings  of  its  originator  and  by  numer- 
ous papers  of  his  own.  Dr.  Ijapthom  Smith's  testimony  is  the  more 
valuable,  nevertheless,  as  the  judgment  of  one  who,  in  addition  to 
being  a  skillful  user  of  the  method,  is  a  surgeon  by  choice  and  by 
reason  of  a  large  practice.    Dr.  Smith  wrote  as  follows : — 

At  tlie  full  flow  of  the  tide  of  the  most  successful  surgery  the  world  haa 
over  known  one  must  possess  a  good  deal  of  courage  of  his  convictions  to  rise 
in  the  presence  of  such  a  distinguished  audience  as  this  to  even  discuss,  far 
less  to  advocate,  the  treatment  of  tumors,  even  the  most  benign,  by  any  other 
method  than  the  surgeon's  knife. 

Appearing  on  the  programme  of  this  meeting,  surrounded,  as  this  paper 
and  its  author  are,  by  papers  and  surgeons  advocating  every  kind  of  surgical 
treatment,  from  tying  the  uterine  arteries  to  removing  nearly  all  the  pelvic 
contents,  my  position  is  a  peculiarly  diflicult  one:  the  more  especially  as 
I  have  been  trained  as  a  surgeon  and  now  occupy  a  position  as  surgeon  in 
several  hospitals,  where  I  am  often  compelled  by  circumstances  to  treat  fibroids 
by  surgical  procedures. 

It  is  only  fair  that  I  should  say  at  the  outset  that  I  did  not  choose 
this  topic  for  my  discourse;  it  was  assigned  to  me  by  our  esteemed  chairman, 
who,  in  order  to  preserve  the  high  reputation  for  impartiality  which  has  been 
posHes.sed  to  an  eminent  degree  by  the  chairmen  of  this  section  of  the  Asso- 
ciation in  the  past,  no  doubt  wished  that  justice  should  be  done  to  all  methods 
of  treatment  at  present  employed.  So  strong  is  my  own  personal  taste  for 
surgery,  especially  of  the  abdomen,  that  I  might  have  been  tempted  to 
disobey  the  chairman's  command  but  for  one  reason,  which  was  that  as  I 
reflected  upon  my  work  during  the  past  seven  years  there  passed  before 
me  the  images  of  some  fifty  women  whom  I  had  treated  for  fibroids  by 
electricity:  first,  as  they  appeared  when  I  saw  them,  with  faces  anxious  with 


*  "International  System  of  Electro-Therapeutics,"  edited  by  H.  R.  Bige- 
low  and  G.  Betton  Massey.  Philadelphia:  F.  A.  Davis  Company.  Second  edi- 
tion, 1901. 
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pain  and  blunched  fri>ni  hemorrliage,  anil  tli«n  after  tlicir  pain  hnd  be^n  re- 
lieved and  tlieir  bleeding  had  been  stopped  by  galvaniBin  a.nd  their  cheeks 
had  resumed  a  rosy  hue;  these  Mty  wumen'B  faiws  encourage  me  to  do  justice, 
though  tbe  heavena  inuj  lall,  to  the  treatment  which  has  cured  them. 

Then  there  pass  before  me  the  dying  faces  of  ten  women  who  were  tttatod 
by  total  extirpation,  at  two  of  whicli  operations  I  was  the  executiuner;  nt 
six  of  which  I  was  first  or  second  assistant,  and  at  two  of  wliich  I  was  only 
a  spectator. 

True,  the  majority  of  the  ten  operations  were  pcrtormt'd  in  the  preantiaep- 
tic  days,  though  by  a  great  master  in  this  department  of  our  art;  but  four 
of  them  were  performed  within  the  last  few  yenni  under  the  most  rigorous 
aseptic  precautions  by  men  who  have  a  small  mortality  in  general  for  ab- 
dominal surgery. 

The  memory  of  these  fifty  women  who  have  heen  cured  by  electricity, 
many  of  whom  I  could  find,  if  required,  and  many  of  whom  to  this  day  stop 
me  in  the  street  to  thanif  me  an<l  it  fur  their  rosy  cheeks;  and  the  memory 
of  those  ten  women  who  are  now  no  more,  all  tell  me  that  I  would  be  a 
tmitor  to  the  cause  of  truth  if  I  remained  silent,  not  only  out  of  season,  but 
in  the  very  hour  when  it  most  needed  to  be  spoken. 

True,  1  can  quiet  my  conscience  when  circumstances  compel  roe  to  oper- 
ate, by  the  reflection  that  one  woman  died  while  under  electric  treatment,  not 
through  electricity,  but  through  an  error  of  diagnosis,  for  mistaking  a  tense, 
impacted,  liquid  tumor  for  a  fibroid,  which  would  not  bare  been  made  if  the 
abdomen  had  been  opened,  or,  in  other  words,  if  the  treatment  hsd  been  sur- 
gical instead  of  electric.  This  is  the  one  and  only  case  in  which,  as  far 
aB  my  experience  goes,  I  have  ever  had  seriously  to  regret  the  use  of  electricity. 

I  can  still  further  soothe  my  conscience  when  I  am  compelled  to  opi^rate, 
by  remembering  that  I  liavc  operated  on  ten  women,  seven  by  aMominal  hys- 
terectomy, treating  the  stump  by  leaving  it  transfixed  at  the  lower  angle  of 
the  incision;  and  on  three  liy  removal  of  the  appendages,  tying  the  ovarian 
arteries  low  down;  and  aeveral  others  treated  in  tbe  latter  manner,  at  which 
I  was  assistant,  all  of  whom  recovered  and  ore  now  in  good  health. 

When  I  visit  the  City  of  Brotherly  Love,  where  the  surgeons  have  de- 
clared war  to  the  knife  upon  the  electrode,  I  am  often  placed  in  an  awkward 
predicament.  When  I  tell  my  friend.  Dr.  Joseph  Price,  that  I  am  going  to 
spend  a  few  hours  at  the  electric  clinic  with  Dr.  Itlassey.  he  is  surprised  that  a 
man  of  my  Intelligence  can  waste  his  time  in  such  fiddle-faddling  nonsense, 
and  it  tx  useless  fur  me  to  assure  liim  that  I  can  show  him  many  women  in 
Canada,  from  Manitoba,  in  the  west,  to  New  Brunswick,  in  the  east,  who  are 
pictures  of  heflilh,  and  who  have  lieen  cured  by  electricity. 

On  tbe  other  band,  when  I  tell  my  friend.  Dr.  Maawey,  that  I  am  going 
to  spend  the  morning  with  Dr.  Joseph  Price,  extirpating  fkbroida,  he  looks 
with  pity  on  my  bloodthirsty  taste  and  misguided  energy.  In  vain  I  t^  bim 
life  is  too  short  to  treat  all  my  fibroid  cases  by  such  means. 

In  this  somewhat  peeulittr  position  which  1  occupy.  I  have  one  consola- 
tion, and  that  is,  or,  at  least,  I  hope  that  it  will  be  so,  that  tlw  eoncluaioiu 
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which  I  Bhall  preHently  Inj  before  juu  are  those  of  one  who  U  entirelj  un- 
biiwed  and  nonjiartiaan,  a.Dd  are  i;i)ii»e<t<\eiitly  to  be  aoueptcd,  ks  (ar  as  they  go, 
in  good  faith. 

Mf  own  opinian  on  the  present  ttatus  of  electricity  in  the  treatment  of 
SbroidH  id  fully  niade  up,  (uid  I  shall  now  endeavor  to  lay  it  plainly  and  lioii' 
ently  before  you. 

During  the  last  year  especially,  ftlthoiigh  it  has  been  grmving  gradually 
for  several  years,  the  concluHion  has  liec^ime  evident  that  elet-tricity  is  not 
■uitable  for  every  kind  of  ca«e  Dor  for  every  kind  of  doctor. 

But  it  is  ai  true  to-day,  hb  it  ever  n-aa,  that,  for  the  cure  of  pain  in  Jiud 
bleeding  fruoi  ttie  uterue,  tbe  applicHtion  of  the  poaitive  pole  of  the  galvanic 
currant,  properly  applied  and  uf  lufficient  strength,  to  the  uterine  muuous  mem- 
brane ifl,  in  the  majority  of  cases,  effective.  Tlie  percentage  of  viicceftses  la 
groateat  in  those  caaea  in  which  the  fibroid  growth  is  interatitial ;  not  <|uite  so 
great  in  the  cases  of  aubmucoUB  growths,  although  in  several  of  these  case* 
a  few  applications  have  been  followed  by  the  expulsion  of  the  tumor  from 
tbe  uterine  cavity.  The  earlier  the  cases  come  under  treatment,  tbe  more  surely 
they  ore  cured,  many  patients  with  small  interstitial  tumors  in  the  anterior 
wall  having  been  completely  cured  by  me,  and  still  more  under  the  care  of 
others;  ao  that  tbe  plea  fcrr  the  early  treatment  of  fibroid  tumors  by  electricity 
is  quite  a«  just  a  one  as  ia  the  early  plea  for  operative  treatment.  1b- 
deed.  it  is  even  more  so,  for,  white  we  eon  truthfully  say  that  the  electric 
treatment,  when  undertaken  early  and  uith  a  correct  dia^rnosin.  is  at  the  pres- 
ent day  entirely  devoid  of  danger,  no  one  can  truthfully  any  the  same  of  the 
treatment  by  operation.  In  fact,  I  em  sorry  to  say  that  no  one  knows  what 
is  the  death-rate  of  the  latter  treatment.  Three  of  the  Un  deaths  which  I 
hove  above  mentioned  have  never  been  reported,  and  six  of  tliem  were  only 
reported  at  my  urgent  s<i!icitaUoD. 

May  there  not  Lo  many  other  similar  casesT  Wlien  a  woman  comes  to 
a  doctor  for  nienorrhagiu  and  he  discovers  a  small  fibroid,  is  be  to  urge  hwr 
to  submit  to  an  oprration,  when  be  knows  with  the  greatest  skill  and  care 
she  runs  the  risk  of  dying  from  the  operation,  and,  if  let  alone,  the  death-r»t« 
is  no  more  than  1  per  cent.,  wliile  with  electric  treatment  the  risk  is  abso- 
lutely nothing T 

When  she  tells  me  that  she  will  not  submit  to  an  operation,  shall  I  aa- 
Bure  her  that  I  ran  do  nothing  tor  her,  when  I  carry  in  my  pocket  the  record 
of  fifty  aimilar  or  worse  cases  which  have  been  cured  by  electricity?  Surely 
that  were  dishonest!  And  yet  the  temptation  to  operate,  in  spite  of  Uie 
danger  of  surgical  and  tlte  safety  of  electric  treatment,  is  very  great, — too 
great,  in  aome  cases,  for  us  to  resist. 

Ours  is  a  huny  life,  and  there  is  not  one  of  us  here  who  has  not  often 
felt  that  life  was  far  too  short  to  accomplish  all  tbe  good  tliat  we  would  wi«h 
to  do,  *md,  for  the  want  of  a  few  more  hours  in  the  day,  much  woric  ai  value 
to  our  fellow-leinga  must  go  undone.  With  this  feeling  strong  within  Ha,  k 
poor  woman  applies  at  the  out-patient  department  of  our  hospital  with  a 
■mall  interatiliat  fibroid  which  has,  however,  doubled  or  trebled  tbe  hhTding 
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mucous  membrnDe.  We  believe  that  we  could  cure  her 
course  o(  treatipent  with  electricity, — (rom  ten  to  fifty 
are  du  facilities  at  the  hospital,  then  at  our  office.  If 
ne  required  for  this  case  would  seriousl;  eacroach  upon 
r  service  there  i  if  at  an  ofBce  there  is  the  aauie,  as  well 
And  when  we  have  made  the  sacrifice  and  cured  the 
^uard!     Perhaps,  but  not  always,  the  woman's  thanks. 


Our  own  feeUng  of  having  done  well,  surely.  But  when  \ 
brethren,  whose  est^m  is  and  should  he  the  greatest  incentive  that  we  can 
look  for,  to  good  work,  well  arid  conscientiously  perfornied,  what  do  they  sayT 
We  have  no  fresh  and  bleeding  tumor  to  take  to  the  medical  society  (as  on 
Indian  wuves  a  white  man's  scalp),  before  our  admiring  brethren,  as  a  trophy 
of  our  prowess  and  our  skill.  I  have  shown  the  women  over  and  over  again; 
I  have  shown  tlicir  clothing  which  had  to  be  taken  in,  as  much  as  seven 
inches,  owing  tn  the  decrease  in  siKe;  the  women  themselvcB  have  offered  to 
Btate  on  outh  that  their  bleeding  hud  Wen  arrested,  their  pain  removed,  and 
their  general  health  improved.  IIow  were  these  triumphs  of  therapeutic  skill 
receivedT  With  loud  applause,  you  will  say.  No.  indeed!  The  praise  be- 
stowed upon  the  exhibitor  of  even  an  apparently  healthy  appendix,  the  re- 
moval of  which  was  followed  by  the  death  of  the  patient,  is  wild  in  ils  enthu- 
siasm when  compared  with  the  manner  in  which  is  received  the  report  of  a 
case  of  cure  by  electricity.  Indeed,  a  sincere  friend  and  admirer  in  our  society 
warned  me  privately  that  my  reputation  was  injured  every  time  I  showed  a 
woman  who  had  been  cured  by  this  means,  and  he  urged  me  to  show  no  more. 
But  I  must  continue  to  cure  them  by  that  means  as  tar  aa  my  time-lhnlt  and 
life-limit  will  allow. 

How  different  when  we  report  an  operation,  whether  the  patient  lives  or 
diesl  Everybody  seems  pleased  and  praises  us  in  proportion  to  the  danger 
to  which  our  patient  has  been  exposed.  But  if  she  dies  there  are  two,  at  least, 
who  must  regret  that  it  was  performed, — (he  patient  and  the  doctor;  and 
sometimes  there  are  the  husband  and  the  little  children  to  be  thought  about. 
But  how  much  easier  to  take  the  patient  into  the  hospital  and  in  a  few  days 
perform  hysterectomy,  which  we  can  do  in  a  quarter  of  an  hour  sometimes. 
It  is.  as  the  French  say,  "un  niauvais  quart  d'licurc,"  hut  it  is  soon  over  and 
the  patient's  fate  ix  sealed  for  weal  or  woe  when  we  have  put  in  the  atitch 
which  closes  the  peritoneal  cavity. 

After  that  the  house-surgeon  and  nurses  take  care  of  her,  and  an  average 
of  three  minutes  a  day  for  the  next  twenty  days  is  the  very  most  she  requires 
of  us.  But  with  the  electric  treatment,  what  with  getting  the  patient  ready, 
carrying  out  the  asepsis  of  the  vagina,  and  adjusting  the  apparatus,  I  have 
spent  as  much  an  one  hundred  precious  hours  on  a  single  fibroid  case.  But  the 
ovaries  remained  and  many  of  the  women  are  now  the  happy  mothers  of 
children  and  others  are  happy  wives,  capable  of  having  children,  though  yet 
childless. 

I  have  lately  asked  several  well-known  men,  men  of  the  highest  surgical 
reputation    (you   would  be  astonished  if  I  menlioned  their  names),  whether 
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thef  bad  employed  the  electrii:  Ireutiiiont  with  good  I'eeults,  and  they  ha\e  as- 
sured me  that  they  had.  although  they  have  never  reported  Ibem;  and  when 
I  asked  them  what  was  the  priuujpal  objection  to  it,  they  replied,  in  coofideuce, 
that  it  took  too  luueh  of  their  time,  dnd  thU  1  admit  is  n,  serioua  objection 
lo  it,  but  not  an  iusurraounUble  one.  There  are  two  ways  in  which  it  m«y 
be  surmounted  1  one  is  by  having  an  assistant  whose  time  ia  less  preeiouB  than 
our  own,  who  Ims  ln^n  trained  to  earry  out  the  In^ntiuent  with  accuracy  and 
c»re  when  we  prescribe  it  for  the  disease  wliich  our  more  experienced  touch 
has  diagnosed.  And  the  other  is  by  having  ecvGriil  rooms  and  a  nurse  to  pre- 
pare the  patient,  including  the  antisi^ptic  vaginal  douche,  and  by  devoting  two 
afternoons  a  week,  and  having  the^  patients  come  only  at  that  time,  as 
many  as  six  treatmeutii  an  hour  might  be  administered. 

Never  before  has  it  been  so  well  demonstrated,  as  it  is  to-day,  that  by  the 
division  and  subdivision  of  labor  the  workmen  hecoma  more  and  more  expert. 
It  does  not  surprise  me,  therefore,  that  the  best  results  of  the  electric  treat- 
ment of  flliroids  are  obtained  by  such  men  as  Aposloli  and  Masscy,  who  em- 
ploy this  treatment  alone.  They  both  obtain  results  which  neither  I  nor  any 
other  operating  gjnecologist  can  hope  for.  In  every  large  city  we  should  en- 
courage some  one  man  to  establish  an  electro -therapeutic  clinic,  where  our 
poor  patients,  at  least,  might  obtain  tlie  bene  lit  of  his  skill  in  elecfric  tech- 
nique, after  having  obtained  the  beneSt  of  our  experienced  diagnosis;  in  time, 
his  reputation  would  reach  the  ears  of  the  rich,  and  he  would  then  have  sonie 
•ubstantia]  reward. 

The  present  status  of  electricity  is  sulTenng  as  did  the  status  of  ab- 
dominal surgery  a  few  yuara  ago,  bepnuse  it  has  been  tried  by  men  without 
■ufficient  e:[perience,  and  lias,  as  a  consequence,  been  found  wanting.  The 
electric  treatment  of  fibroids  requires  knowledge  of  the  pelvic  contents  as  well 
as  the  electrician's  knowledge  of  the  power  he  is  wielding, 

I  must  trespass  on  your  time  yet  a.  little  more  while  I  refer  to  two 
points.  One,  a  claim  which  has  recently  been  made  by  Apostoli  for  the  electric 
treatment,  which  I  can  heartily  indorse;  and  the  other  an  objection  which  has 
been  made  to  it,  which  I  can  as  heartily  deny. 

Apostoli  has  discovered  that  Ihe  very  failures  of  electricity  can  be  turned 
to  advantage  in  the  following  manner:  It  has  been  found  that  in  those  eases 
where  the  electric  treatment  has  been  badly  borne  and  has  been  followed  by 
febrile  reaction,  so  that  the  patients  hove  been  turned  over  to  tlie  surgeon  for 
operation,  the  presence  of  pus-lubes  and  pelvic  peritonitis  has  been  discovered. 
Apostoli  Ims  pointed  out  that  electricity  may  be  employed  as  a  diagnostic 
agent  for  the  purpose  of  delecting  diseased  appendages. 

A  remarkable  instance  of  this  came  under  my  notice  over  a  year  ago, 
A  young  woman  who  had  been  employed  in  a  restaurant  in  a  New  England 
town  gradually  lost  her  health,  and  had  pain  and  hemorrhage.  She  suffered 
agony  with  her  periods,  which  came  too  often  and  lasted  long:  so  that  her 
face  was  blanched  and  haggard.  There  was  no  difficulty  about  the  diagnosis, 
aa  the  tumor  was  large,  round,  symmetrical,  in  the  median  line  extending  up 
to  the  umbilicus,  and  could  be  easily  seen  and  felt,  bulging  up  the  abdominftl 
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wall.  Sevprsl  physipiBns  in  the  United  States,  her  family  pliyaidan  in  Mon- 
treal, as  upU  as  myaHC,  all  sgrprd  tlmt  it  was  il  libruid.  On^  of  theiu  had. 
tried  electricity  aeveriil  times,  but  always  with  bad  results,  and  so  did  I.  As 
Bhe  was  laid  up  in  lied  for  aeveral  days  each  time,  I  concluded  that  the  ap- 
pendages were  diseatied,  and  after  three  applications  I  de.-ided  to  stop  and  to 
perform  celiotomy.  On  opening  the  abdomen  the  tumor  was  at  once  seen 
surrounded  by  adherent  inte»tineB,  hut  it  still  appeared  a  symmetrically  pear- 
sha|)ed  fibroid.  I  could  not,  however,  find  the  ovaries  and  tubes,  and,  while 
digging  around  for  tliem,  I  made  a  line  of  clearage  whieh,  l)eiog  followed  up, 
I  was  able  to  dissent  out  a  poTtioD  of  th^  tumor;  it  proved  to  be  a  iwusb)^- 
sliaped  pu8-tube;  this  was  delivered  intact,  tied,  and  out  off.  Then  [ollowed 
a  large  eystic  ovary  i  then  the  other  tube,  which  broke  and  inundated  the 
field  with  pus;  and  then  the  other  ovari',  by  which  time  the  supposed  fibroid 
was  gone  and  only  a  moderate- si Ked  uterus  remained.  The  pelvis  was  care- 
fully waxhed  out  and  drained;  the  patient  made  a  rapid  recovery  and  is  now 
at  work  and  enjoying  perfect  health.  So  that,  in  this  case,  Apostoli'a  dMum, 
that  when  the  application  of  his  method  causes  febrile  reaction  the  tubes 
are  badly  diseased,  was  fully  borne  out. 

Now,  the  objection  to  electricity  which  has  so  often  been  made  to  it, 
especially  by  one  of  my  moat  esteemed  friends  in  Philadelphia,  that  it  eaueea 
adhesions,  in  not  true.  I  maintain  that  one  has  no  right  to  bring  that  charge 
(If  if  fibroids  which  have  never  been  treated  by  electricity  do  have  adhesions, 
and  |2)  if  fibroids  which  have  been  treated  by  electricity  can  be  proved  not 
to  have  become  adherent. 

Now,  I  am  in  a  position  to  prove  both  of  these  facts.  When  in  Balti- 
more I  saw  the  abdomen  opened  for  fibroid,  but  it  was  so  adherent  to  every- 
thing, intestine  and  abdominal  walls,  that  the  operator,  one  of  the  ablest  in 
the  world,  did  nut  consider  it  possible  even  to  get  the  ovaries  out,  and  the 
abdomen  was  sewed  up.  Now,  this  case,  the  most  covered  with  adhesions  I 
have  ever  seen,  you  will  say.  had  received  many  applications  of  electricity,  and 
BO  I  thought,  judging  from  tliepc  statements,  must  have  been  the  case.  Bui 
careful  inquiry  elicited  the  fact  tlmt  she  bad  never  received  a  single  applica- 
tion of  electricity.  But  that  is  only  negative  evidence.  Let  us  see  about  some 
positive  evidence. 

Tliree  or  four  years  ago  I  treated  a  lady,  headmistress  of  a  large  public 
school  a  thousand  miles  awny.  for  hemorrhage  and  pain,  by  means  of  intra- 
uterine positive  galvanism.  She  had  received  one  year's  leave  of  absence  from 
her  duties  and  (he  commissioners  had  advanced  her  one  year's  salary  in  order 
to  regain  her  health,  she  being  utterly  ineapacitaled  for  work.  You  may 
Imagine  that  she  was  peculiarly  anxious  to  get  well,  and  therefore  submitteii 
to  a  very  rigorous  application  of  the  treatment  three  times  a  week  with  great 
fortitude,  as  high  as  200  milliarap^res  being  frequently  given  at  a  time.  And 
this  was  not  for  one  or  a  donea  applications,  but  for  fifty  times.  By  this 
time  the  bleeding  and  pain  were  nearly,  if  not  entirely,  arrested,  and  I  ad- 
vised her  to  complete  the  cure  by  a  few  months'  rest  at  her  old  home  down 
by  the  sea  in  New  Brunswick.    This  she  did  and  came  1>ack  to  me  in  July  with 
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lo»y  cheeks  and  sparkling  eyes.  She  and  I  would  hare  been  |>erfect1]r  MtiaAed 
with  the  result,  and  I  should  have  reported  her  among  my  cures,  had  it  not 
been  for  one  ttiinif,  Hnd  that  was  thai  nbK  asked  me  the  quettioa:  "Can  yaa 
promiw'  me  thai  the  awful  hetnorrhngeB  will  not  return  after  I  have  gone 
to  my  far-away  home  in  the  West!"     This  I  cuuld  not  answer  her  affirmatively. 

Her  next  (jncHtion  was:  "Is  there  any  other  treatment  by  which  you  can 
guarant««  that  result!''  My  reply  wae:  "Ves,  one  only,  and  that  is  hyster- 
ectomy." Although  the  operation  was  not  required  by  her  then  present  con- 
dition, yet,  owing  tu  her  flnaneial  situation,  which  would  preclude  her  ever 
coming  to  Montreal  again,  at  her  urgent  request  I  removed  her  uterus. 

Now,  if  the  charges  against  electricity  have  a  vestige  of  truth  in  Ihem. 
I  most  have  found  the  tuiuor  covered  with  adhesions;  in  fact,  the  tumor  and 
appendages  muMt  have  been  one  agglutinated  mass  requiring  some  hours  ol 
patient  toil  to  detach  them,  and  for  this  I  was  prepared.  But  what  was  my 
astonishment,  on  opening  the  nlidomen  and  screwing  a  corkscrew  into  the 
tumor  to  Iw  able  to  lift  it  out  smooth  and  shining  as  the  top  of  a  bald  man's 
head;  the  tmnsflxing  of  it  with  pina  and  circling  it  with  the  e«rre-neud  t 
the  work  of  a 
ran  her  5  or  1U 
and  was  at  the  head  of  her  » 

One  such  case  carriei 
trieity  causes  adhesions, 

But  I  can  duplicate  it  A  young  lady  who  is  now  a  trusted  nurse  in  k 
New  York  hospital  came  to  me,  the  first  year  I  used  this  treatment,  for  hemor- 
Timgv  and  prcai-ure  aymptnnia  caused  by  a  larjre  fibroid.  She  improved  so 
much  that  I  decided  that  she  ought  to  go  home  by  the  time  she  had  received 
fifty  applications.  But  after  the  last  application  she  began  to  How  lietore 
the  time,  and  I  usked  lier  to  wait  until  it  stopped.  It  lasted  seventeen  days,  k 
steady  Itttls  stream  of  dsrk-red  blood.  I  became  momentarily  discouraged 
and  advised  operation,  which  was  accepted,  hut  I  handed  her  over  to  a  more 
experienced  ojierator  than  I  was,  at  that  time.  I  aasisled  at  the  operation 
and  the  tumor  came  out  without  the  slightest  difficulty,  and  was  removed 
in  the  same  woy  as  tlie  case  mentioned  above,  I  examined  it  moat  carefully 
and  the  only  trace  of  an  adhesion  to  he  found  was  a  spot  about  Ihe  size  of  a 
silver  B-oent  piece,  where  the  tumor  had  rubbed  upon  the  brim  of  the  pelvis 
on  the  right  inde  and  where  she  often  complained  of  pain  before  coming  to  me. 
But  there  was  not  a  sign  of  adhesion  in  the  track  of  the  electric  current  nor 
Anywhere  else  except  this  one  spot.  The  hemorrhage  whs  due  to  a  tiny  open- 
ing in  ■  sinus  by  the  end  of  the  electrode. 

I  dislike  eleetricily.  peraoniilly,  tipcause  it  takes  up  my  precious  time, 
but  I  want  it  to  receive  fair  play  and  not  be  blamed  for  sins  that  are  not 
Ita  own. 


iak  of  death  safely,  and  made  a  splendid  recovery 
school  once  more  on  September  1st. 

e  weight  than  a  thousand  assertion*  that  elec- 


There  is  one  charge.  Iiom 
electric  treatment  of  fibroids  < 
past,  and  which  was  well  denip 
employed.    I  refer  to  the  met 


ever,  which  was  fre<|Uently  brought  againxl  the 
r  rather  against  a  method  of  applying  it.  in  the 
ved.  but  no  longer  applicable,  because  no  longer 
lod  of  galvanic  puncture. 
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The  greatest  claim  for  the  electric  treatment  of  fibroids  that  can  be  made 
19  that  it  has  n<j  mortality  and  that  it  la  absolutety  safe.  If  it  is  not  safer 
than  an;  other  treatnieot,  or,  in  fact,  unless  it  is  absolutely  free  from  danger, 
there  reniains  only  one  advantage  in  its  favor,- — namely,  the  saving  of  the 
ovaries.  Bub  galvanic  puncture,  no  mutter  how  performed^  whether  by  the 
vagina  or  through  the  abdominal  wall,  must  ever  be  a  procedure  fraught  with 
danger,  and  ia  to-day  ptectJcally  itbui\floned.  If  anyone  still  uses  it,  in  the 
cause  of  electric  treatnient  of  fibroidi  1  beseech  hiiu  to  use  it  no  more.  The 
poaitive  pole  of  the  galvanic  current  gently  introduced  into  the  uterus  will 
accomplish  our  object  by  unseen,  but  no  less  certain,  means.  It  dries  up  the 
juicy,  bleeding,  mucous  membrane,  and,  by  its  tonic  action  upon  the  niufcular 
tissue  through  which  must  pass  the  vessels  carrying  nourislinient  to  tbe  tumor, 
its  blood-supply  is  cut  olT  just  as  surely  as  though  we  tied  the  ovarian  arteries 
which  supply  the  body  of  the  uterus.  The  action  of  the  electric  current  as 
applied  to  fibroids  is  threefold:  The  first  is  not  mysterious;  it  is  but  the  ar< 
rest  of  circulation  in  dilated  capillaries  by  an  elect ro*chemic  cautery.  The 
second  is  no  more  difficult  to  understand  than  the  action  of  ergot  or  strych- 
nine; it  not  only  tones  up  the  vesumotor  system,  making  the  caliber  of  the 
arteries  less,  but  it  calls  into  play  the  speuial  and  remarkable  power  which 
the  uterus  poaseases  of  controlling  its  own  circulation  wiien  it  has  the  strength 
to  contract.  The  third  effect  of  the  current,  its  electrolytic  action,  is,  I  admit, 
as  mysterious  as  it  has  ever  been,  but  not  more  so  than  the  invariable  absorp' 
tion  of  syphilitic  gummatous  deposits  following  the  administration  of  iodide 
of  potnasiuni.  Whether  what  we  rail  electrolyHis  means  the  actual  breaking 
up  of  an  organic  tissue  into  inorganic  atoms,  or  whether  it  means,  as  seems 
more  likely  to  me,  that  the  growth  deprived  of  its  blood-supply  undergoes 
fatty  degeneration  and  is  partly  eaten  up  by  phagocytosis,  atimuloted  to 
greater  activity  by  Ibe  trophic  nerves,  no  one  with  a  large  experience  with 
this  subtle  fluid  can  deny  that  a  uterus  infiltrated  with  and  enlarged  by  the 
deposit  of  fibrous  tissue,  whether  localized  in  the  form  of  fibroids  or  dilTused, 
as  in  areolar  hyperplasia,  so  that  the  sound  will  enter  four  or  Ave  inches,  will 
invariaUy  diminish  in  depth  by  means  of  electric  treatment. 

Then,  again,  what  is  the  enormously  enlarged  uterus  after  delivery  but 
a  bleeding  myoma?  Does  it  not  stop  bWding  when  the  arteries  which  sup- 
ply it  with  blood  are  squeezed  by  its  contracting  wallsl  Does  it  not  mpidly 
get  smaller  when,  for  the  want  of  blond  and  cKercise,  the  immense  ma«s  of 
tissue  silently  undergoes  fatty  degeneration  and  returns  to  the  blood,  from 
whence  it  came? 

Wonderful  and  almost  incredible  as  the  total  disappearance  of  a  fibroid 
or  myoma  may  seem  to  some,  it  is  no  more  mysterious  than  this  wonderful 
process  of  nature  which  we  call  involution.  Have  those  who  doubt,  and,  even 
worse,  deny  the  power  of  electricity  to  work  a  change  in  fibroids,  never  re- 
duced the  size  and  weight  of  a  uterus  which  nature  had  failed  to  invotutet 
Hail  Emmett  never  reduced  its  size  by  repairing  a  lacerated  cervisT  Have 
Churchill  and  Athill  and  ten  thousand  others  with  honored  i 
duced  the  quantify  of  tissue  in  the  uteruM  by  the  applicalion  of  iodine! 
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not  a  hundred  thousand  others  ever  reduced  the  weight  of  the  blood  and  mus- 
cle and  areolar  tissue  in  the  heavy  uterus  by  means  of  glycerin  and  hot  water 
and  other  therapeutic  measures? 

Then  why,  in  the  name  of  reason  and  justice,  will  you  deny  that  an  agent 
which  we  can  see  blanching  tissues  before  our  eyes,  and  making  muscles  of 
every  kind  contract,  why  will  you  deny,  I  say,  that  it  can  diminish  the  Wood- 
supply  to,  and  favor  the  fatty  degeneration  and  absorption  of,  the  fibrous  or 
myomatous  uterus? 

The  electric  treatment  of  fibroids,  reduced  to  the  above  simple  equation 
and  stripped  of  all  the  extravagant  claims  which  were  at  first  made  for  it, 
stands  to-day  upon  a  foundation  so  strong  and  true  that  it  will  find  an  honor- 
able place  in  the  treatment  of  fibroids  as  long  as  women  shall  dread  to  die 
by  the  surgeon's  knife,  which  I  believe  will  be  as  long  as  the  world  shall  last. 

These  eloquently  expressed  convictions  of  Dr.  Lapthorn  Smith 
are  so  important  that  I  deem  it  but  proper  that  his  paper  should  be 
quoted  in  its  entirety,  yet  I  must  take  exception  to  the  adverse  opinion 
expressed  concerning  electro-puncture.  That  this  method  is  very 
rarely  needed,  and  should  be  retained  in  the  hands  of  experts  only 
I  will  fully  grant,  but  there  has  been  nothing  in  my  personal  experi- 
ence to  condemn  the  method.  To  show  that  my  position  is  borne 
out  by  the  experience  of  others  I  will  quote  a  paper  from  the  Trans- 
actions of  the  Edinburgh  Obstetrical  Society  for  1896-97  by  F.  W.  N. 
Ilaultain,  M.D.,  F.K.C.P.Ed.,  Lecturer  on  Midwifery  and  6}Tiecology 
in  the  School  of  Medicine  of  Edinburgh.  The  paper  was  read  on 
March  10,  1897. 

More  than  two  years  ago  I  gave  an  account  of  my  experience  in  the  elec- 
tric treatment  of  uterine  fibromyomata,  with,  perhaps,  an  enthusiasm  as  to 
the  benefits  to  be  derived  from  its  employment  which,  from  the  somewhat 
limited  number  of  cases  cited,  might  be  questionable.  Since  that  time  to  this 
I  have  continued  to  follow  this  method  of  treatment  in  similar  cases^  with 
results  so  encouraging  that  any  enthusiasm  then  shown  in  its  favor  is,  if  pos- 
sible, more  pronounced. 

It  is  not  my  intention  to  dilate  further  on  the  general  hemostatic  and 
curative  properties  of  the  treatment,  beyond  mentioning  that  in  these  respects> 
it  has  since  amply  fulfilled  the  sanguine  expectations  I  then  formed  of  its 
value;  but  it  is  my  desire  to  place  before  you  a  record  of  three  cases,  treated 
by  electro-negative  puncture,  which  are,  perhaps,  of  more  than  usual  interest. 
They  represent,  I  may  add,  my  entire  experience  in  this  method  of  electric 
treatment. 

Case  1. — Mrs.  H.,  aged  36,  had  suffered  for  many  years  from  a  large 
uterine  fibroid,  which  had,  from  the  attendant  hemorrhape,  so  reduced  her 
health  that  Dr.  Croom  decided  to  remove  her  appendages.  This  he  accordingly 
did  on  the  29th  of  October,  1893. 

IS 
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The  operation  unfortunKtelj  had  no  beceQciKl  effect,  either  in  arresting 
the  hemorrhage  or  the  gronth  of  the  ttitnor  and  h«r  conditbu  went  from  bad 
to  worse  From  the  extension  donn  mrd  of  tl  e  tumor  mto  the  pelvis,  pres- 
sure Bjmptoina  of  a  most  e'togfcerated  degree  uere  de\elo{>ed.  These  consisted 
In  complete  urinary  incontinence  after  iretioim  retention  agonizing  pains  in 
the  back  cmmps  of  tlic  lower  exlrcntitus  and  alhuminuria,^ — probably  the 
result  of  preqaure  on  the  ureters  At  the  same  time  profuse  uterine  hentor- 
rhnge  rendLred  her  exsanguine  to  a  marked  degree  Except  under  morphine, 
she  1  ad  for  months  never  been  free  from  pain  and  quoting  from  her  own 
wold     s,le    f  (  1     itl\  tiTnid  firdittlli  to  relieie  hic  aulT  rings."    During  this 


Fig.  03,— Outline  of  Tumor  In  Caw  1  of  Dr.  Ilaiiltain's  Before  Treatment. 
lHouf(u/w.) 

period  injcetionR  of  ergotin  and  other  forms  of  medicinal  treatment  had  been 
kisiduouRly  carried  out.  • 

ily  Dr.  Croom'a  request  I  waa  consulted  by  her  on  the  7th  of  Deeember, 
1894,  us,  before  tindergoing  hysterectomy,  which  had  been  recommended,  she 
wished  to  know  it  eleclricity  could  b«  of  any  benefit.  Though  apparently  hope- 
less, I  determined  to  at  least  give  her  a  trial  of  the  ele<Ttric  treatment  la 
this  determination  t  was  supported  by  Dr.  Mitne  Murray,  who  saw  the  patient, 
and  of  whose  opinion  I  gtadlj'  availed  myself.  The  local  condition,  on  ex- 
amination, showed  tlie  true  pclris  to  be  filled  with  a  tumor,  which  encroached 
on  the  mgina  to  such  an  extent  that  it  whs  impossible  to  reach  the  cervix, 
which  was  high  above  the  symphysis  pubis.  The  upjier  border  of  the  growth 
reached  to  three  fingers'  bieodth  above  the  unibilicuB  (Fig.  113), 
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On  the  14th  of  December  I  commenced  the  electric  treitment,  and  adopted 
«lectro-negative  puncture  through  the  poaterior  vagiiwl  irall  »■  th«  only 
method  available.  At  thie  iitting  I  was  enabled  to  pass  a  current  of  ISO  milU- 
Mnptiee  without  great  discomfort.  The  treatment  was  repeated  on  the  2Uti 
and  on  the  Z3d  the  patient  informed  me  that  since  the  last  application  she  had 
been  entirely  free  from  pain,  an  experience  she  had  not  bad  for  months,  and, 
further,  that  she  could  retain  her  urine  while  in  the  recumbent  position.  The 
applications  were  continued  at  weeldy  intervals,  and  after  the  seventh  ap- 
plication, on  tlie  20th  of  Janunry,  she  had  absolute  control  over  her  bladder  In 
any  position.  Applications  were  continued  twice  weekly  until  twenty  had 
been  given,  and  as  the  hemorrhage  had  now  considerably  abated,  and  the  pain 
jibsolulely  ceased,  treatment  was  discontinued  on  the   19tb   of  March.    Un- 


Fig.  S4.— Case  1  After  Treatment.    {Haultain.) 

fortunately,  late  in  July,  feeling  particularly  well,  she  resumed  her  corsets  and 
went  (or  a  lon^  walk,  with  the  result  that  the  old  pressure  pains  and  urinary 
symptoms  returned,  associated  with  severe  vomiting  and  an  increase  in  the 
Albuminuria.  The  electric  treatment  was  again  continued  with  the  same  sat- 
isfactory result  ns  regards  symptoms,  and  after  the  tenth  application  1  was 
astonished  to  find  that  the  tumor  had  entirely  passed  into  the  abdominal 
cavity,  and  the  cervix  could  be  reached  with  ease.  Intra-uterine  positive  elec- 
tricity was  now  commenced,  and  a  further  ten  applications  given,  treatmeat 
being  altogether  suspended  on  the  lOtb  of  October,  1BD5.  Since  that  time  she 
has  been  in  absolute  health,  menstruating  regularly,  for  about  five  days;  and, 
on  examination,  the  tumor  can  now  be  felt  freely  movable  in  the  abdomen, 
and  springing  from  the  fundus  uteri,  its  upper  border  reaching  about  two  fln- 
^rs'  breadth  above  the  uuiliilicus  (Fig.  64).    It  would  thus  appear  that  the 
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tumor  was  eRsentiaJly  of  the  suhperiloneal  type,  and  had  hecome  ftcddentnJly 
incarcerated  in  tlie  pelvis,  where  it  had  continued  to  grow,  but,  after  having 
become  diminished  in  built,  it  had  returned  to  the  abdominitl  cavitj. 

Case  2. — Miss  S.,  aged  3S,  consulted  me  in  February,  1893.  on  account 
of  a  large  fibroid  tumor  which,  (or  a  week  previously,  had  caused  complete  re- 
tention of  urine,  and  necessitated  the  regular  use  of  the  calheler.  For  some 
weeks  before  this  time  she  had  suffered  from  occasional  tranaicnt  attacks  ol 
urinary  relention,  which  occurred  about  her  menstrual  period.  She  had  al- 
ready consulted  an  eminent  specialist,  who  Htated  that  nothing  short  of  com- 
plete removal  of  the  growth  would  benelit  her;  but,  having  heard  from  a,  friend 
about  the  ele<^tric  treatment  of  tumors,  she  decided  to  try  if,  by  this  means, 
anything  eould  be  done  for  her,  before,  as  she  graphieelly  put  it,  she  allowed 
herself  to  be  "cut  up." 
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Beyond  the  urinary  retention  and  its  associated  discomfort,  she  did  not 
complain  of  any  other  well-marked  pressure  symptoms.  She  was  stout  and 
plethoric  in  appearance,  and.  further  than  suflering  from  a  dull  and  almost 
constant  headache,  and  a  feeling  of  weight  and  fullncaa  from  the  presence 
of  the  tumor,  she  felt  strong  and  well.  She  menstruated  regularly,  but 
scantily,  for  about  two  days.  Ou  examination,  a  large,  solid  swellltig  could  be 
felt  in  the  abdonien,  reaching  to  two  fingers'  breadth  above  the  umbilicus,  con- 
tinuous with  a  large,  solid  mass  within  the  pelvis,  which  so  obstructed  the 
vaginal  examination  that  the  cervix  could  not  be  reached  (see  diagram.  Fig. 
65),  Energetic  attempts  to  push  the  pelvic  portion  of  the  tumor  above  the 
pelvic  brim  proved  absolutely  futile,  though  made  with  the  patient  anestbe- 
tiied  acd  placed  in  the  prone  and  genu'peetoral  positions. 
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Trefttment  by  electro- negative  puncture  wks  commenced  on  the  24th  of 
Mftich,  a  ttrength  of  current  of  ISO  milliamperes  being  uied,  with  the  aatoniah- 
iag  result  that  spontaneoUH  micturition  could  be  accomplished  the  same  after- 
noon, and  from  that  day  to  this  a  catheter  has  never  been  again  required.  Thn 
flint  menstrual  period  was  extremely  profuse,  and  lasted  ten  days.  Su1ii»- 
quently,  fifteen  elect ro-puncturea  were  made  within  the  next  ten  weeica,  and  by 
the  middle  of  May  the  growth  had  so  materially  lesaened  in  size  that  I  could 
with  difficulty  reach  the  cervix,  and  was  able  to  introduce  the  electrode  within 
the  uterus.  The  cavity  meaiured  four  and  three-fourths  inches.  I  then  con- 
tinued the  treatment  by  giving  a  further  fifteen  applications  with  one  elec- 
trode in  this  situation.  I,  however,  maintained  the  intra-uterine  pole  negative, 
aa,  from  the  increased  menstrual   periods   her  headaches   bad  ceased,  and  I 


Fig.  06.— Case  2  After  Treatment     (BaulMn.) 


feared  that  the  poailive  pole  might  here  cause  a  diminution  in  the  amount, 
which  would  be  injurious. 

After  the  completion  of  the  treatment  the  patient  returned  to  her  home 
in  T»ndon,  and  I  did  not  see  her  again  till  six  neeka  ago.  On  examination 
then  I  found  the  tumor  still  pelvic,  situated  on  the  posterior  uterine  wall,  and 
about  the  size  of  a  small  cocoanut,  the  uteniH  and  the  tumor  being  freely  mov- 
able together.  The  cervix  was  easily  reauhed,  and  the  sound  pasted  into  the 
uterine  cavity  about  three  and  a  half  inches:  one  and  one-fourth  inches  leas 
tbau  when  first  measured.  The  patient  described  herself  as  being  in  perfect 
health,  and  her  menstruation  perfectly  regular,  but  much  increased  in  amount. 
The  tumor  in  this  instance  was  evidently  intraligamentary,  aa,  though  free 
from  incarceration,  it  still  retained  its  position  within  the  pelvis. 
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Cue  7.— Mrs.  B.,  aged  40,  was  Kcommendud  to  me  by  Dr.  MBcdonold  Rob- 
ertson in  Majr  l&at.  She  sneered  fitiDj  iMjinplete  urinary  retention,  wbicli  had 
eoutinued  fur  three  dajs.  She  had  had  previous  transient  attacka  of  similM' 
nature.     Menstruation  regular  and  niinnal. 

On  examinalioD,  a  large  tumor  was  found  impacted  in  the  pelvic  brim, 
tilting  Ihe  ulenis  high  above  the  eymphysia  pubis.  Attempts  at  reposition 
into  the  abdomen  were  futile.  Electro-negative  puncture  was  adopted,  with 
the  elTecl  thai  the  same  aftemonn  she  was  able,  with  difficulty,  spontaneously 
to  void  urine.  Retention,  however,  recurri'd  the  following  day,  ond  persisted 
till  tlie  next  applieation  of  the  battery,  when  again  the  urine  could  be  tem- 
porarily voided  voluntarily.  After  the  third  application  retention  did  not 
recur;  after  this,  two  applipations  were  made,  but  the  patient,  being  eitreroely 
nervous,  refused  further  treatment.  Since  that  lime  1  have  not  again  seen  her, 
but  liear  from  Dr.  Robertson  that  he  has  not  again  been  troubled  to  pass  the 
catheter,  and  she  says  she  feels  quite  well. 

On  carefully  reviewing  the  salient  features  of  the  result  of  the  electrio 
treatment  of  the  coses  1  have  just  described,  the  outstanding  benefit  derived  in 
one  and  all  is  the  rapid  removal  of  the  pressure  symptoms.  This,  in  the  last 
two,  was  BO  inmiediate  in  it«  occurrence  as  to  be  difficult  to  credit;  while  in 
the  first  case,  though  somewhat  slower  in  its  development,  it  was  equally 
striking.  That  this  result  is  due  to  actual  shrinkage  in  the  size  of  the  tumor 
there  can  be  no  reasonable  doubt.  Though  inappreciable  at  first  to  the  exam- 
ining flngers,  the  subsequent  course  of  C'ases  I  and  2,  as  well  aa  the  want  of 
other  reasonable  explanation,  fully  justifies  this  assumption. 

In  Caaes  2  and  3  symptoms  of  pressure  had  only  been  eJiperlenced  for  a  few 
days,  and  thprefore  any  great  diniinution  in  the  siiie  of  the  tumor  was  probably 
unnecessary  to  relieve  the  urgent  condilions  present,  and  can  be  accounted  for 
by  contraction  of  the  capsule.  In  Case  1,  on  the  other  hand,  severe  pressure 
symptoms  had  bet^n  present  for  months,  and  were  becoming  aggravated  from 
the  continued  growth  of  the  tumor,  and  thus  a  considerable  diminution  in  the 
Bize  of  the  growth  was  necessary  before  tiiey  could  be  removed.  That  thia 
shrinkage  in  the  size  of  the  lunior  was  permanent,  and  not  merely  a  lem- 
pornry  benefit  of  the  treatment  (aa  is  averred  by  many  to  be  the  only  value 
of  electric  treatment),  there  is  no  goinaaying.  In  Cases  1  and  2  no  treatment 
has  been  adopted  for  more  than  eighUen  months,  yet,  not  only  have  the  symp- 
toms of  pressure  entirely  subsided,  hut  marked  diminution  in  the  size  of  the 
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Perhaps  the  outstanding  feature  in  the  effect  of  the  electric  treatment 
in  Case  1  is  its  success  after  the  removal  of  the  uterine  appendages  bad  failed. 
It  would  appear,  from  the  writings  of  some  eminent  gynecic  surgeons,  that 
many  cases  previously  treated  by  electricity  subsequently  find  their  way  to 
them  to  be  cured.  Fortunately,  such  a  necessity  has  in  my  experience  been 
quite  Ihe  exception.  In  fact.  I  cannot  rcenll  a  single  instance  in  my  knowl- 
edge   On  the  other  hand,  it  is  but  rarely  tlint  the  electrician  seems  to  ha^a 
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bad  as  yet  the  opportunity  of  stepping  in  where  they  have  failed.  *  The  case 
I  have  cited  is,  as  far  as  I  am  aware,  the  only  one  published  in  which  electricity 
had  been  adopted  after  surgery  has  failed,  with  the  exception  of  a  failure  of 
Thornton's/  in  which  he  sarcastically  attributes  his  want  of  success  to  the 
patient  falling  into  the  hands  of  the  electricians.  How  the  electricians  fared 
he  does  not  venture  to  state. 

In  Case  2  a  somewhat  striking  result  was  the  increase  of  the  menstrual 
flow,  attended  by  an  entire  disappearance  of  the  continuous  headache  from 
which  the  patient  complained.  This  might  be  deemed  probably  of  the  nature 
of  an  accidental  coincidence,  were  it  not  that  I  have  observed  the  same  results 
in  other  patients.  It  would  appear  that  some  exceptional  cases  of  fibromata, 
even  though  associated  with  an  enlarged  uterine  cavity,  instead  of  increasing 
the  menstrual  flow,  are  actually  associated  with  an  abnormal  diminution  in 
its  amount,  which  results  in  the  attendant  discomforts  of  plethora,  as  com- 
monly met  with  at  the  menopause.  How  the  electric  treatment  effects  an 
increase  in  the  flow  it  is  diflicult  to  conjecture;  perhaps  it  may  be  by  stimu- 
lating ovarian  activity;  but  the  fact  remains  that  I  have  several  times  met 
with  this  curious  phenomenon,  which  has  been  attended  by  most  beneficial 
constitutional  results.  Doubtless  ignorance  of  the  mode  of  action  is  unsatis- 
factory; and  it  is  perhaps  this  want  of  knowledge  which  has  influenced  many 
in  giving  electricity  so  wide  a  birth,  and  not  a  few  to  condemn  it  wholesale. 
But  satisfactory  results  are  all-important,  and,  so  far  as  I  personally  am  con- 
cerned, suffice  to  stimulate  me  to  work  contentedly  in  darkness,  as  probably 
by  this  means  alone  will  any  rays  of  light  be  attained. 

A  further  point  of  very  considerable  practical  bearing  is  that,  in  Case  1, 
after  thirty  puncture  applications,  the  tumor  rose  out  of  the  pelvis  into  the 
abdominal  cavity.  It  thus  shows  that  if  judicious  puncture  methods  are  em- 
ployed there  need  be  no  fixing  of  the  growth  by  dense  adhesions  to  surround- 
ing structures;  and  thus  the  argument  used  by  c?rtain  writers,  that  electric 
treatment  seriously  increases  the  difficulties  of  future  operation  by  causing 
dense  adhesions,  must,  so  far  as  this  case  proves,  be  absolutely  groundless. 
Certainly  where  the  old,  crude  methods  of  puncture  were  employed  such  a 
result  was  almost  a  necessity;  but,  with  the  insertion  of  the  exposed  por- 
tion of  the  electrode  well  within  the  tumor,  as  now  employed,  this  com- 
plication is  efficiently  avoided.* 

The  practical  results  obtained  from  the  treatment  of  the  above  cases 
by  electro-puncture,  I  think,  thoroughly  justify  its  adoption.  Doubtless  but 
three  cases  are  too  few  from  which  to  form  definite  conclusions;  but  cases 
necessitating  the  employment  of  puncture  methods  are  fortunately  rare,  and 
where  the  intra-uterine  method  can  be  undertaken  it  should  always  be  adopted. 


^  Playfair  and  AUbutt,  "System  of  Gynecology,"  page  629. 

'Dr.  Haultain  explains,  in  an  unquoted  portion  of  the  paper,  that  he 
employs  buried  puncture,  the  details  being  similar  to  those  given  in  the  present 
work  and  probably  first  suggested  by  me  in  the  first  edition  of  "Electricity  in 
the  Diseases  of  Women,''  in  1889. 
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the  rvHulte  being  equally  satisfaclory ,  less  irksome  to  carry  out,  and  suociated 
witli  probably  lees  risk  to  the  patient.  Ab  I  have  already  stated,  the  ntsea 
citrd  represent  my  entire  personal  experipnce  in  the  electro -puncture  methods, 
or,  in  other  words, were  all  that  I  have  seen  (aiuoug  over  eighty  cases  in  which 
1  have  adopted  electric  treatmeut)  in  which  1  have  been  unahle  to  inaerl  the 
electrode  into  the  uterine  cavity. 

If  such  beneficial  elTects  are  to  be  got  from  a.  conservative  method  in 
the  treatment  of  fibromyomata.  it  is,  indeed,  surprising  how  little  its  adoption 
is  advocated,  not  to  say  how  heartily  it  is  abused. 

Jlay  be  this  is  due  to  medical  "electricity"  forming  the  trademark  of  ao 
many  advertising  quacks,  which  thus  shock  the  modest  conservatism  of  the 
high'toned.  professional  mind;  may  be,  on  the  other  hand,  it  is  the  prolonged 
iricBorae  nature  of  the  (reatmcnt  which  prevents  its  adoption  by  the  busy  gyn- 
ecologist; or.  perhaps,  its  methods  are  loo  simple  and  commonplace  to  induce 
the  laparotomist  to  leave  the  beaten  track  of  the  linca  alba,  on  which  he  is 
ever  trying  to  eatablish  world-records  of  aiatistical  suoeesEjes.  But,  whatever 
the  cause  may  be,  1  think  there  can  be  little  doubt,  from  a  conservative  point 
of  view,  that  the  electric  treatment  of  fibroids  has  not  as  yet  had  bestowed 
upon  it  the  consideration  which  its  results  warrant. 

It  has  its  failures;  but  what  methods  have  none!  It  has.  ho»ever,  no 
mortality  (this  I  stale  from  personal  experience  and  observation),  and  here, 
undoubtedly,  rests  the  main  argument  in  favor  of  its  adoption  before  other 
heroic  measui'CB  are  attempted. 

Removal  of  the  appendages  has,  in  the  hands  of  the  average  ii[ieratur,  a 
mortality  of  8  per  cent.,  and  in  a  further  lU  per  cent,  fails  in  any  way  to  benefit 
the  patient.  According  to  Croom,  20  per  cent,  of  women  continue  to  men- 
atruate  after  this  operation.  Further,  in  u  coni^iderable  proportion  of  rases  in 
which  this  operation  has  been  begun  it  is  unable  to  be  completed. 

Hysterectomy,  in  the  hnnila  of  the  most  able  and  liiiiehed  operators,  haa 
a  mortality  of  10  per  cent.,  and  an  average  mortality  of  quite  three  times  that 
amount. 

Surely,  then,  if  electricity  aa  a  conservative  measure  has  any  bcneflcial 
results  whatever  (and  1  can  personally  vouch  for  a  permanent  removal  of 
symptoms  for  over  two  years  of  over  70  per  cent,  of  cases),  it  cannot  be  al- 
together rejected  and  refused  a  legitimate  trial. 

The  two  main  c<mcluHiuns  which  may  be  arrived  at  from  the  cases  quoted 
seem  to  me  to  be; — 

1.  That  electricity  has  a  decided  curative  action  in  some  cases  of  tlbro- 
myomata,  when  nothing  else  short  of  severe  surgical  measures  can  lie  recom- 
mended. 

2.  That  from  the  absence  of  mortality  in  its  employment,  ond  also  in 
that  it  in  no  way  increases  the  danger  of  subsequent  operation,  electricity 
ehould,  in  a  large  proportion  of  cases  of  Gbromyomata,  be  employed  before  re- 
course be  had  to  radical  surgical  interference. 

I  do  not  wish  to  be  sMUinienlal,  but  I  appeal  to  human  inclinalinns.  In 
SL  case  of  one  t^ho  is  near  and  dt^ar,  who  suffers  from  chronic  invalidism  as 
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the  result  of  a  uterine  Abromyoma,  I  ask  whether  many  of  us  would  subject 
lier  to  an  8  per  cent,  risk  of  life,  with  a  further  15  per  cent,  risk  of  failure  by 
removal  of  the  ovaries,  or  the  terrible  mutilation  of  hysterectomy,  before  at 
least  trying  all  conservative  means  at  our  disposal.  Personally,  I  unhesitat- 
injrly  say  I  would  decline,  and  thus  would  ^ve  electricity,  as  the  most  efficient 
conservative  treatment,  an  honest  trial.  No  harm  is  done,  no  valuable  time 
is  lost,  for  in  the  majority  of  instances  fibromyomata  do  not  call  for  immedi- 
ate interference.  If  it  do  fail — which  in  my  experience  is  the  exception — we 
can  then  proceed  with  an  easy  conscience  to  other  more  radical  and  draitic 
measui*cs.  Why  ovaries  and  uteri  should  be  treated  with  less  courtesy  than 
other  important  organs  (not  to  mention  the  teeth,  which  have  bestowed  on 
them  in  many  instances  infinitely  more  care  and  trouble  to  conserve  them)  is 
an  enigma  difficult  to  explain.  Perhaps  woman  is  herself  to  blame,  the  tend- 
ency of  the  age  being  to  minimize  the  importance  of  these  reproductive  func- 
tions, of  which  her  matronly  ancestors  were  so  proud. 

If  such  be  so«  it  is  little  credit  to  the  medical  profession  to  foster  the 
idea  by  condemning  these  organs,  for  but  minor  offenses,  to  capital  punish- 
ment without  any  option. 

Dr.  Lackie,  in  the  discussion  of  Dr.  Haiiltain's  paper,  said  that 
he  had  had  an  opportunity  of  watching  one  of  the  cases  which  Dr. 
Ilaultain  had  recorded.  The  patient  at  one  time  seemed  to  him  to 
be  dying  from  pressure  symptoms  and  exhaustion,  but  the  effect  of 
the  electric  treatment  which  Dr.  Haultain  carried  out  was  such  that 
now  she  seemed  perfectly  well.  Hysterectomy  was  out  of  the  ques- 
tion, as  the  patient  almost  certainly  could  not  have  borne  the  shock 
of  the  operation;  and  as  it  was  impossible  to  reach  the  interior  of 
the  uterus  on  account  of  its  displacement,  he  did  not  know  any  other 
means  that  would  have  reduced  the  tumor  and  so  saved  the  life  of 
the  patient.  Dr.  Lackie  had  recently  observed  in  another  case  the 
effect  of  electricity  in  causing  contraction  of  the  uterus.  Under  this 
treatment  a  bleeding  sessile  fibroid  had  rapidly  become  polypoidal, 
and  been  easily  removed,  with  great  relief  of  symptouis. 


Areolar  Hyperplasia  of  the  Mammary  Gland.— The  mammary 

organs  of  women  are  subject  to  inflammatory  induratione  nnd  ade- 
nomatous growths  that  simulate  malignant  tumors  and  often  cause 
grave  anxiety.  A  presumptive  (iiagna»is  of  benignity  is,  however, 
often  possible  by  a  careful  consideration  of  the  symptoms,  among 
tliose  favorable  to  benignity  being  the  youth  of  the  patient,  distinct 
evidences  of  inflammatory  reaction,  tendemeee,  slow  growth,  and 
nonadhcrence  to  tlie  overlying  skin.  What  might  he  termed  a  chronic 
lobular  raastitifi  is  probably  the  most  painful  form  of  tumor  of  the 
breast,  presenting  a  nodule  from  the  size  of  a  hazelnut  to  that  of  a 
considerable  portion  of  the  gland,  which  is  tender  to  the  touch  and 
the  seat  of  a  constant  ache.  Such  tumors  are  most  freijuently  found 
in  young  women,  both  married  and  single,  and  are  often  in  close 
sympathetic  relation  with  disordered  menstfuation  or  even  ovarian 
congestion.  They  are,  of  course,  not  true  tumors' in  the  pathologic 
sense  of  the  term, 

Skene,  in  a  work  which  deserves  to  be  regarded  as  a  pioneer 
treatise  on  the  science  of  medical  gynecology  as  contrasted  with  the 
merely  surgical  treatises  that  have  preceded  it,  describes  this  condi- 
tion under  the  name  of  "areolar  hyperplasia  of  the  mammary  glands.'" 
With  the  exception  of  the  first  case,  in  which  the  breast  was  removed, 
some  twenty-three  instances  had  been  observed  by  him,  and  all  recov- 
ered under  medical  treatment  without  resort  to  surgery.  How  many 
of  these  cases  would  have  preserved  their  breasts  in  le^  conservative 
hands?  In  ail  such  cases  the  suspicion  of  malignancy,  cither  present 
or  prospective,  would  have  been  sulticicnt  to  warrant  ablation  at  the 
hands  of  surgical  enthusiasts,  and  an  inflation  of  the  statistics  of  non- 
recurrent malignancy  would  have  surely  resulted. 

When  in  doubt  as  to  the  true  nature  of  these  lobular  hardenings 
of  the  breast  the  application  of  the  induced  current  to  the  swelling 
will  clear  up  the  diagnosis,  and,  if  the  induration  is  not  malignant, 

"'Medical  Gyncrology:   a  IVeatise  on  tbe  Difieases  nf  Wnmen  from   the 
Stardpnint  of  the  Physidun,"  by  A.  J.  C,  Skene,  M.D.,  page  355. 
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will  cause  a  resolution  of  the  hardened  region  in  from  three  to  six 
weeks.    If  the  ease  is  malignant  no  change  will  occur. 

This  valuable  diagnostic  and  therapeutic  use  of  the  induced  cur- 
rent was  unknown  to  the  writer  at  the  date  of  the  previous  edition 
of  this  work,  the  rule  then  followed  being  the  application  of  the  con- 
stant current  alone  for  the  resolution  of  sluggish  inflammatory  swell- 
ings. Experience  with  the  following  cases  has  caused  a  change  in  this 
view : — 

Mrs.  W.  P.  W.,  aged  51,  applied  for  treatment  of  a  lump  in  the  breast  in 
May,  1900.  Both  a  maternal  and  a  paternal  aunt  died  of  eancer,  and  two 
nieces  have  the  disease  at  present.  The  lump  in  her  own  breast,  has,  how- 
ever, disappeared  three  times  in  the  last  four  years  under  the  induction  cur- 
rent applied  by  Dr.  J.  H.  Yeagley,  of  York,  Pa.,  who  sent  her  to  the  author. 

The  method,  having  been  so  successful  in  former  indurations,  wa^  applied 
again,  a  large  indifferent  pad  being  beneath  the  back,  connected  with  the  nega- 
tive pole,  the  active  pole  being  a  cotton  and  gauze  pad  slightly  larger  than  the 
induration,  covered  with  a  pliant  plate  of  block  tin,  conformed  to  the  surface. 
About  a  month's  treatment,  triweekly,  caused  the  lump  to  disappear  entirely. 

On  two  subsequent  occasions  the  indurations  reappeared,  at  intervals  of 
about  a  year,  disappearing  on  the  second  occasion  in  two  weeks  and  on  the 
third  after  a  single  applioationiof  half  an  hour's  duration.  These  lumps  were 
somewhat  painful. 

Miss  G.,  aged  43,  applied  for  treatment  recently  with  several  painful  in-' 
durations  in  both  breasts.  The  induction  current  was  begun  for  diagnostic  and 
possibly  therapeutic  purposes,  a  similar  electrode  being  applied  to  the  largest 
induration  in  each  breast.  The  two  breasts  were  thus  treated  by  different 
induction  current  poles,  notwithstanding  which  an  equal  recession  has  been 
noted.    The  patient  is  still  under  treatment. 

Cystic  Disease  of  the  Kammary  Oland. — This  affection,  which 
is  often  multiple,  has  been  said  to  degenerate  into  cancer  at  times. 
If  the  cyst  is  deep-seated  the  diagnosis  may  remain  doubtful,  as  in 
the  second  case  related  below,  until  the  characteristic  yellowish  serum 
is  removed  by  aspiration. 

The  most  thorough  and  satisfactory  method  of  treatment  consists 
of  aspiration,  injection  of  the  cavity  with  liquid  mercury  through  a 
gold  needle  (Fig.  71),  which  is  left  in  place  for  cataphoric  steriliza- 
tion, preferably  under  ether.  This  eradicates  the  secreting  membrane 
at  once,  destroying  any  possibly  malignant  cells  at  the  same  time.  The 
following  cases  illustrate  the  technique: — 

A  lady  of  slij^ht  physique,  aged  39,  was  referred  to  me  by  Dr.  I.  K 
Richardson  in  March,  1900,  with  the  following  history:     Two  years  before  Dr. 


Kichardaon  i«iuoved  tbe  left  breast  fur  a,  siippoaed  carcinoma,  which  on  ex- 
amination was  thought  to  be  a  cystic  adcnacatcinonja.  A  year  and  a  halt 
later  a  similar  condition  appeared  in  ilie  other  breast,  and  Dr.  Richardson  ul- 
timately sent  the  patient  to  the  author  for  calaphorio  treatment. 

Two  large  cysts  existed  in  the  upper,  inner  quadrant  of  the  breast.  She 
vaa  placed  under  ether,  the  cysts  were  opened  with  a  small  bistoury  and  a 
email  gold  tubular  electrode  inserted  in  each  cyst  in  turn,  through  which  tlie 
dark-brown  fiuid  escaped.  The  cysts  were  tben  filled  with  mercury  through 
the  instrument,  and  aa  they  were  large,  400  to  500  miUiainperes  was  turned 
on  for  eight  and  sixteen  minutes,  respectively.  The  cavities  were  then  left  to 
close  spontaneously,  the  edge  of  the  openings  being  thoroughly  cauterized  with 
the  noninsulated,  mercury-covered  electrode.  Complete  obliteration  of  botb 
cysts  resulted  after  a  somewhat  tedious  period  of  drainage,  and  no  return  has 
appeared  at  the  end  of  tlirec  years. 

A  lady  of  41  years,  a  resident  of  Pittsburgh,  Pa.,  applied  for  treatment 
Febniary  27,  1002,  fully  convinced  that  she  had  a  cancer  in  the  left  breast. 
Several  surgeon,^  had  assured  her  that  they  could  find  nothing  abnormal  in 
the  breast,  without  convincing  her. 

After  a  prolonged  examination,  assisted  by  the  patient  leaning  forward 
in  a  position  that  allowed  the  breast  to  fall  forward,  it  was  thought  that 
fluctuation  could  be  detected  in  a  small  area  near  the  nipple.  Preparations 
were  accordingly  made  for  a  major  application  of  gold-mercury  cataphoresia. 

As  the  patient  insisted  that  no  cutting  inntrument  should  be  used,  an 
ordinary  aspirator  needle  was  attached  to  a  small  wire  to  act  as  a  negative 
pole,  the  insertion  to  be  made  by  the  action  of  the  current  and  pressure.  With 
the  large  indifferent  pad  employed  in  massive  mercuric  cataphoreais  beneath 
the  back  and  attached  to  the  positive  wire  from  the  apparatus,  the  patient  was 
etherized  and  the  needle  pressed  against  the  skin  just  over  the  supposed  cyst. 
With  about  150  milliampf'rcs  in  circuit  the  needle  readily  entered  the  cavity, 
one  ounce  of  straw-colored  fluid  immediately  Honing  out,  to  our  great  satisfac- 
tion. An  amalgamated  gold  tube  of  the  same  sixe  was  tJicn  inserted  into  tha 
cyst  through  the  opening  made,  mercury  was  injected,  the  polarity  of  the 
active  electrode  changed  to  positive,  and  200  niilliampPres  turned  on  and  main. 
tained  45  minutes.  The  mercury  was  then  pressed  out  and  the  opening  al- 
lowed to  close  spontaneously,  complete  healing  occurring  by  the  end  of  six 
weeks.    The  resulting  scar  was  a  mere  dimple  in  the  breast  some  months  later. 

The  patient  remains  five  from  recurrence  at  the  end  uf  more  than  two 
7«ara. 


CHAPTER  XIV. 

The  Treatment  of  Cancer  by  Cataphoric  Sterilization — 

THE  Author's  Method. 

One  of  the  most  active  phases  of  recent  medical  history  is  the 
aroused  interest  in  the  subject  of  cancer  and  its  curability.  The  ques- 
tion of  the  increased  prevalence  of  this  group  of  affections  has  received 
much  attention,  the  result  of  studies  of  statistics  showing  a  distinct 
advance  in  its  relative  frequency.  In  a  paper  published  several  years 
ago^  the  author  presented  a  series  of  charts  of  the  cancer  mortality  of 
seven  of  the  largest  American  cities,  showing  that  in  the  combined 
populations  of  these  cities  the  death-rate  from  cancer  had  advanced 
from  355  per  million  living  persons  in  1870  to  665  per  million  living 
persons  in  1898 ;  in  other  words,  the  prevalence  of  the  disease  in  these 
cities  had  almost  doubled  in  twenty-eight  years.  Many  other  writers 
reach  similar  conclusions. 

Another  question  under  investigation  relates  to  the  true  nature 
of  the  cancerous  process,  which  has  not  yet  been  absolutely  determined, 
with  all  the  evidences  pointing  to  an  extrinsic,  parasitic  agent,  of 
probably  protozoal  character,  with  the  power  of  migrating  into  and 
eroding  surrounding  tissues.  While  most  attempts  at  grafting  can- 
cers from  animal  to  animal  or  man  to  man  have  failed,  the  individual 
affected  by  the  growth  is  extremely  susceptible  to  its  reimplantation 
elsewhere  in  his  body,  either  by  a  transmission  of  grafts  that  gain 
entrance  into  veins  or  lymphatics  by  erosion,  by  means  of  the  blood 
or  lymph  currents  of  these  vessels,  the  grafts  accidentally  lodging  in 
internal  organs;  by  mere  contact  of  the  growth  with  healthy  mucous 
membrane,  as  when  a  cancer  arises  in  the  vagina  at  a  spot  in  contact 
with  a  cancer  of  the  cervix,  without  continuity  of  the  growth ;  or  when 
an  instrument  employed  to  cut  or  puncture  a  cancer  is  passed  through 
healthy  tissues  without  thorough  sterilization. 

But,  probably  the  most  remarkable  development  of  the  past  five 
years  is  the  demonstration  that  the  Roentgen  rays  have  a  deterrent 
action  on  the  progress  of  superficially  situated  cancers,  leading  in  some 
instances  to  actual  cure. 
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Without  further  reference  to  the  radiotherapy  of  cancer,  in  view 
of  the  fact  that  several  volumes  and  many  journal  articles  have  beeu 
devoted  to  the  subject,  the  question  arises  as  to  the  best  method  of 
immediate  destruction  of  a  parasitic  local  growth,  such  as  a  cancer, 
when  imnieJiate  action  is  desired,  or  when  it  is  situated  within  an 
acceesible  cavity  and  yet  beyond  reach  of  the  x-rays. 

Eemoval  of  all  affected  cells  and  intercellular  substancea  bj  the 
knife  or  by  caustics  has  unquestionably  been  accomplished  in  some 
instances,  particularly  since  the  adoption  of  tlie  modern  extensive  op- 
erations in  which  all  surrounding  tissues  are  removed  with  the  growth ; 
and  there  can  he  no  question  but  that  a  large  number  of  successful 
results  would  follow  an  earlier  resort  to  this  form  of  operation  than 
the  usual  dread  of  the  knife  permits.  The  history  of  the  ultimate  re- 
sults of  cutting  operations  has,  nevertheless,  been  a  gloomy  one.  The 
late  D.  Hayes  Agnew,  Professor  of  Surgery  in  the  University  of  Penn- 
sylvania, whose  experience  with  these  cases  was  very  large,  made  the 
statement  to  a  friend  of  the  author  shortly  before  his  death  that  lie 
had  removed  a  sufficient  number  of  these  growtlis  to  fill  an  ordinary 
cart,  but  that  all  of  the  patients  from  whom  they  were  removed  had 
ultimately  died  of  the  disease. 

The  necessity  for  the  removal  of  every  infected  or  parasitic  cell 
of  the  motlier  tumor  in  order  that  local  or  regional  recurrence  may 
not  follow  the  removal  of  the  primary  growth  is  one  of  the  chief  dif- 
ficulties of  both  the  knife  and  caustic  methods  of  treatment.  In  spite 
of  a  thorough  removal  of  many  cubic  inches  of  contiguous  structures 
the  possibility  of  missing  the  distal  portions  of  the  delicate  prolonga- 
tions is  ever  present  with  either  method,  and  it  is  in  these  irregular 
and  often  nonapparent  streaks  of  cell  proliferation  that  local  recur- 
rences arise.  This  method  of  destruction  or  removal  cannot  pass  be- 
yond the  cut  or  cauterized  edge. 

Aside  from  the  disadvantage  attending  a  serious  loss  of  blood  in 
the  removal  by  the  knife  of  certain  highly  vascular  malignant  growths, 
the  possibility  of  the  cells  of  the  cut  growth  being  regrafted  in  the 
cut  edges  of  the  healthy  flesh  has  been  recently  realined  by  surgeons, 
a  number  of  instances  of  this  form  of  recurrence  having  been  dis- 
tinctly traced,'     If,  indeed,  the  real  materies  morbi  be  microscopic 
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entities  within  or  between  the  cells,  as  seems  practically  proTen  by 
pathologists,  their  attempted  remuval  by  an  operatioii  that  opens  vast 
areas  of  absorbent  Btruetures  for  elow  reimplantation  of  the  non- 
devitalized  cells  is  highly  unscientific.  Many  cutting  operations  may 
be  followed  by  beautiful  results  in  immediate  union  of  the  apparently 
healthy  surfaces,  it  is  true,  but  since  auto-infection  is  extremely  easy, 
though  slow  in  showing,  it  may  be  that  these  apparently  excellent 
results  only  conceal  for  a  time  a  well-sown  crop  of  fresh  germs.  If  the 
knife  is  necessary,  its  use  should  be  followed  immediately  by  the  au- 
thor's method  of  sterilization  of  the  cut  edges,  aa  described  below. 

The  Author*!  Uethod. — The  need  of  an  agency  for  the  immediate 
destruction  of  a  canceroua  growth  and  a  thorough  sterilization  of 
the  Burrounding  tissue  has,  the  author  believes,  been  supplied  by  a 
happy  accident,  which  demonstrated,  as  far  back  aa  1S93,  that  electro- 
lytically  produced  ions  of  mercury  and  zinc  may  be  radiated  through- 
out the  growths  so  effectively  that,  during  the  half  hour  to  two  hours 
required  for  the  process  under  aneslheaia,  the  growth  itself  ia  necrosed 
en  masse,  forming  a  controllable  area  of  necrosis,  limited  by  the  after 
foroiation  of  a  line  of  demarcation,  while  the  decreasing  density  of 
the  cations  of  mercury  and  zinc  driven  beyond  the  point  where  they 
are  capable  of  necrosing  yield  a  sterilizing  effect  on  the  outlying  pro- 
longations of  the  cancer  cells,  the  latter  being  less  resistant  to  the 
lethal  action,  producing  a  surrounding  zone  of  sterHi:ation  of  small 
extent,  but  great  usefulnciis. 

The  result  of  such  an  operation  in  experienced  hands  should  be 
the  immediate  death  of  all  the  lowly  organized  malignant  cells  of  a 
cancer,  the  dead  tissues  being  thrown  off  by  nature  in  from  seven  to 
twenty-one  days,  and  the  devitalized  cells  in  the  sterilized  area  being 
absorbed  as  harmless  debris.  The  cavity  that  thus  results  at  the  site 
of  the  area  of  necrosis  is  filled  by  normal  granulations  in  a  few  weeks. 

The  special  merits  of  this  method  include  not  only  the  destruc- 
tion of  tlie  growth  proper  and  the  sealing  of  the  afferent  vessels  from 
its  edges,  but  the  replacement  of  the  senses  of  the  operator  by  a  phys- 
ical force  in  the  tracing  out  of  the  prolongatinna,  which,  being  better 
conductors  of  electricity  by  reason  of  their  cellular  character,  invite 
a  greater  flow  of  the  chemicnl-laden  current  in  its  transit  from  the  elec- 
trode. In  addition,  it  is  the  purpose  of  this  method  to  arouse  the 
defeated  physiologic  resistance  of  the  surrnunding  tissues  into  re- 
newed activity,  (hat  the  normal  phagocytosis  may  be  re-onforoed. 
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CorroboratioD  of  the  results  of  tiiis  method  in  cancer  has  been 
published  by  Dr.  Am^dfe  Granger,  of  New  Orleans,"  who  reports 
twelve  nnseleeted  cases  treated  by  liim,  eight  of  which  n'ere  situated 
in  the  head  or  neck,  presenting  added  difEculties  due  to  this  situation. 
The  cases  were  divided  into  three  classes:  operable,  inoperable,  and 
hopeleBsly  inoperable,  with  the  following  results:  Operable  cases 
treated,  3;  cured.  3.  Inoperable  cases  treated,  G ;  cured,  3;  improved, 
2  (1  of  these  cases  is  still  under  treatment  with  hope  of  a  cure); 
palliated,  1;  failed,  1  (in  this  case  the  major  application  was  indi- 
cated, but  could  not  be  employed ) ,  Hopelessly  inoperable  cases  treated, 
3;  palliated,  1;  failed,  1;  died.  1.  Dr.  J.  McFndden  Gaston,  of 
Atlanta,  treatsd  a  case  of  inoperable  sarcoma  of  the  abdominal  wall 
as  far  back  as  1897  by  a  method  somewhat  similar,  though  independ- 
ently developed.  This  case  was  reported  in  full  in  the  preceding 
edition  of  this  work,  and  Dr.  Gaston  has  recently  informed  the  author 
that  the  patient  remains  well. 

The  effective  agents  in  this  method  of  cancer  destruction  and 
tissue  sterilization  are,  of  course,  the  nascent  chemicals,  the  electricity 
being  simply  an  agency  for  forcing  the  chemicals  into  the  desired  por- 
tion of  tissues  and  into  chemical  union  with  them.  Electricity  itself 
has  been  used  by  a  number  of  electro-therapeutists  in  this  country 
and  abroad,'  and  notably  by  Dr.  In gl  is- Parsons,  of  London,  whose 
method  may  be  found  described  in  "The  International  System  of 
Electro-Therapeutics"  and  in  a  special  brochure.' 

The  laws  of  electro-chemistry  involved  in  the  cataphoric  diffusion 
of  mercury  and  zinc  ions  are  fully  discussed  in  the  sections  on  electrol- 
ysis and  cataplioresis  in  Chapter  IV,  page  4S. 

As  to  tlie  physical  results  accomplished  by  the  method,  one  needs 
but  to  observe  a  single  application  of  a  current  over  350  milliamp^res 
to  be  convinced  of  their  effectiveness  in  an  apprnjiriate  case.     When 


'New  Orlentis  Hedii^al  and  Surgical  Journal,  December,  1003;  also  Jour- 
nal of  Advanced  TfaerapeuticB,  October,  1S04. 

'  For  an  excellent  bibliographic  review  of  the  treatment  of  cancer  by 
electricily  in  the  pnst  see  an  article  by  Mrs.  Edith  Failhfiill  in  the  Contem- 
porary Magazine  (English)  for  Mardi,  1S9'2,  tliP  writer  Blating  that,  having 
been  placed  under  this  treatment  after  failure  nf  the  knife,  she  had  searched 
out  tlie  literature  of  the  nubject.  She  han  gathered  a  remarkable  number  of 
refereDceB  to  its  auccessfiil  use. 

'  'The  Healing  of  Rodent  Cancer  by  Electricity,"  by  J.  I nglia  Parsons. 
London,  1S03:    John  Bale  &  Sona. 
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as  much  as  IGOO  milliampercs  are  employed,  as  has  been  done  more 
than  ouce  by  the  author,  the  immense  power  of  this  force  becomes 
evident. 

The  diagram,  Fig.  07,  illustrates  the  formation  of  the  area  of 
necrosis  and  the  zone  of  sterilization,  as  produced  on  a  surface  growth. 

During  the  passage  of  the  current  the  diffusing  ions  cause  a  gray- 
ish-white necrosis  to  spread  from  the  active  electrode  or  electrodes, 
at  a  rate  dependent  on  the  strength  of  the  current,  the  tumor  sub- 
stance becoming  soft  as  it  is  invaded  by  the  chemicals,  this  softening 
being  the  important  index  of  completeness  of  application  when  the 
tumor  is  not  directly  in  sight. 


LiNe  OF  OCMARCATlON 
ZOME  or  STCftiLiZ  ATION 


OiSPCRStNG  Pad 
Pliant  Metallic  Platc 

Fig.  G7. — Cataphoric  Dost  motion  and  Sterilization  of  Cancer  of  the 
Breast.    Illustration  of  major  method,  and  resulting  area 
of  necrosis  and  zone  of  sterilization. 


THE  MAJOR  APPLICATIOX. 

Source  of  Current. — Direct  Current  Mains. — Where  incandescent 
mains  furnisliing  110  volts  of  direct  current  are  at  hand  this  source 
of  current  is  most  convenient  and  least  expensive.  With  the  very 
large  dispersing  pad  always  used  reducing  the  resistance  of  the  patient 
to  a  minimum,  800  to  1000  milliamp^res  may  be  developed  from  this 
source,  though  most  of  the  author's  major  apj)lications  have  been  made 
at  patient's  homes  and  otlier  points  where  this  current  was  not  avail- 
able, battery  currents  of  from  80  to  160  volts  being  employed  instead. 

To  utilize  this  current  for  this  purpose  we  need  only  a  proper 
controller  and  meter,  and  tlie  necessary  double  cord  connection  with 
plug  attached,  the  phig  being  of  the  variety  specially  suited  to  the 
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lamp  receptacle  from  which  the  current  is  to  be  obtained.  Tlie  con- 
troller must  be  the  author's  heavy-current  graphite  controller  shown 
in  Fig.  Ill,  as  the  smaller  graphite  controllers  are  liable  to  be  injured 
by  heatiug  when  more  than  300  milliampfires  are  passed  through  thein. 


Fig.   08.— Author's   Portable   nrr-Cell   But 
showing  Switchboard. 

In  connecting  this  apparatus  for  the  operation  the  plug  is  placed 
in  the  receptacle,  and  the  free  ends  of  the  double  cord  (whicli  are 
handled  carefully  when  the  plug  is  placud  in  the  socket,  to  avoid  short- 
circuiting  and  destruction  of  fuse)  are  placed  in  a  glass  nf  acidulated 
water  or  saline  sohitinn  and  the  wire  giving  o?£  the  greati'st  built  of 
gas  is  ideutilied  as  the  negative  pole.    This  is  at  once  attached  to  the 
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N  binding  post  of  the  controller,  the  other  wire  being  securely  attached 
to  the  P  biniling  post  of  the  same  piece  of  appuratus.  A  stout  piece 
of  copper  wire  is  now  carried  from  N.N.  post  of  the  controller  to  the 
metHi  plate  umler  the  dipporsinfr  pad.  and  another  wire  is  carried  from 
the  i'.l'.  post  of  tilt  eoutrollcr  to  the  -|-  P'^^t  of  the  meter, 


I"    Butlpry    with    RwitclibonrJ    Rnisod,   Showing 
I^rge  Coluinliia  Dry  Cflls. 


The  apparatus  is  now  ready  for  work,  and  shoald  be  tested  by 
attaching  a  temporary  wire  to  the  other,  or  treatment,  post  of  the 
meter  and  touching  the  metal  plate  with  its  other  end,  while  the  cur- 
rent is  turned  on  at  the  controller.  The  circuit  being  found  to  be  com- 
plete, the  temporary  wire  is  detaehe*!,  the  controller  crank  turned 
back  to  the  starting  point,  and  all  binding  posts  exoiuiued  to  see  if  tliey 
tightly  grasp  the  wires. 


Baticry  CurrcKf.— When  the  current  mains  are  inaccessible,  or 
when  a  greater  voltage  than  110  is  required,  we  must  have  recourse  to 
battery  currents,  which  may  be  from  a  suitable  number  of  storage 
cells  in  a  hospital.  The  weight  of  the  requisite  number  of  these  cells 
(from  50  to  80)  of  course  makes  their  use  in  a  portable  form  impos- 
sible. Of  the  primary  cells  we  can  only  use  a  t}-pe  capable  of  yielding 
2  amperes  for  an  hour  or  more,  and  though  most  of  the  author's  ap- 
plications have  been  made  with  three  specially  constructed  acid  bat- 
teries now  laid  aside,  he  has  recently  demonstrated  the  possibility  of 
employing  the  largest  size  of  Columbia  dry  cells  in  this  work,  40  of 
these  cells,  each  measuring  8  by  3  '/j  inches,  having  maintained  a  cur- 
rent of  1600  milliamp^res  for  an  hour  and  twenty-six  minutes  with 
the  patient  in  circuit,  with  a  temporary  fall  of  but  five  volts,  four 
of  the  lost  volts  being  regained  a  week  later.  From  this  showing  of 
their  capabilities  it  is  evident  that  this  extremely  convenient  form  of 
battery  will  he  capable  of  a  considerable  number  of  such  applications 
without  demanding  any  care  whatever,  presenting  a  most  marked  con- 
trast with  the  troublesome  acid  cells.  If  the  set  of  cells  employed  in 
this  case  will  remain  strong  enough,  assisted  by  ten  others,  to  produce 
current  enough  for  five  more  such  strong  applications,  the  cost  of  new 
dry  cells,  though  considerable,  will  not  equal  the  cost  of  renewal  of 
zincs  and  battery  fluid  for  six  such  appHcations;  for  it  is  necessary 
to  have  perfectly  fresh  battery  fluid  for  each  operation  with  the  acid 
cells,  and  after  every  third  operation  new  zincs  must  be  supplied  for 
all  tliree  of  the  acid  batteries  required.' 

In  the  experiment  referred  to  the  author  took  the  precaution  to 
provide  one  hundred  of  the  dry  cells  to  make  sure  of  sufficient  current 
being  available  after  the  patient  had  been  etherized,  and  to  make 
assurance  doubly  sure,  a  complete  and  freshly  charged  set  of  acid 
batteries  was  at  hand.  Tliese  precautions  were  far  more  than  neces- 
sary, as  proven  when  the  current  was  turned  on,  for  the  resistance 
of  the  patient  having  been  brought  down  to  a  low  point  by  covering 
most  of  the  trunk  with  dispersing  pads  backed  by  pliant  sheets  of 
thin  block  tin,  it  was  found  that  forty  cells  would  maintain  all  the 

'  Since  the  above  wbh  written  80  at  the  set  of  large  ColumbU  dry  cells  al- 
luded to  hBve  been  used  in  twentj  operations,  the  strength  o(  the  current  vary- 
ing from  3S0  to  1700  milliampfres  each,  tor  VBrioua  durations,  and  are  still 
readv  (or  work.  The  total  voltage  o(  the  set  has  fallen  from  the  original  120 
to  lie.  Laving  lost  but  lU  volts. 
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current  necessan'  for  the  destruction  of  the  large  sarcoma  of  the  peri- 
rectal tissues  under  treatment.  Double  this  number,  or  eighty  ccUb, 
have  since  been  usually  employed  to  make  the  action  on  the  cclla  more 
uniform,  when  governed  by  tlio  controller. 

BArTERies 


Fig.  70. — Armrgpnient  u(  Iluttcriea  ond   .Apparatus  for  Major 

.\linliration  of  C'Qla|iln'ri'sis. 

Ab  before  stated,  ixirtability  of  t!ic  battery  is  quite  essential  in 
this  work,  which  is  as  well  done  nt  the  patient's  residence  as  in  a 
hospital,  and  tlie  author  has  taken  the  ncid  battery  set  thousands  of 
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miles,  in  trains  and  other  couve_vances.  The  dry  cells  recommeniled, 
the  largest  size  of  Columbia  dry  cells,  are  much  heavier  than  acid 
cells.  It  was  therefore  necessary  to  install  only  twenty  in  each  box, 
the  one  hundred  employed  in  the  espcriment  being  placed  in  five  bat- 
tery boxes,  each  bos  requiring  two  men  to  handle  it. 

One  of  the  battery  units  employed  is  shown  in  Figs.  68  and  69 
and  was  made  for  mc  by  Otto  Flemraing,  of  Philadelphia.  It  eon- 
sistB  of  a  stout  box  capable  of  holding  the  twenty  cells  snugly.  Over 
the  cells  is  an  inner  lid  hinged  at  the  back  and  fitted  with  a  twenty- 
point  cell  selector,  which  puts  each  cell  into  circuit  as  the  switch  is 
turned,  and  two  binding  posts.  When  resting  at  0  this  switch  should 
make  an  all-metal  circuit  between  the  binding  posts  bo  that  all  the 
units  can  be  put  into  the  circuit  with  switches  resting  on  the  zero 
buttons  and  any  number  of  units  be  turned  on  without  breaking  the 
circuit.  This  inner  lid,  or  switchboard,  can  be  raised  at  any  time 
for  examination  of  the  cells.  Over  the  inner  lid  an  ordinary  outside 
lid  is  provided  for  closing  the  battery  when  not  in  use. 

From  three  to  five  of  these  units  (containing  from  60  to  100 
cells)  are  connected  together  for  the  application  as  shown  in  Fig.  70, 
the  positive  post  of  the  first  being  conuocted  with  the  P  pole  of  the 
controller  and  the  negative  post  witli  the  positive  post  of  the  next 
unit,  and  so  on,  the  final  negative  post  of  the  last  unit  being  connected 
with  the  N  post  of  the  controller. 

The  author  feels  assured  that  these  large  dry  cells  will  solve  the 
difficulties  and  discomforts  attending  the  employment  nf  massive  cata- 
phoresis  at  the  patient's  residence,  and  should  do  much  to  popularize 
the  metliod. 

Controlling:  Apparatni. — The  Controller. — The  only  possible  way 
to  control  the  current  of  the  mains  smoothly  and  without  shock  for 
cancer  operations  is  by  the  use  of  the  universal  therapeutic  controller 
recently  designed  by  the  author  and  described  on  pages  331  ft  si:q.. 
Fig.  111.  This  instrument  permits  of  a  perfectly  smooth  control  of  the 
current  from  a  fraction  of  a  milliampere  to  1700  milliaraperes,  or 
more.  For  ease  of  portability  it  should  be  placed  in  a  box  specially 
designed  for  its  carriage. 

When  using  the  dry  cell  equipment  described  above  the  controller 
is  not  absolutely  essential,  for  a  smoothly  acting  cell-fo-cell  selector 
adds  but  1  V,  volte  at  each  button,  which  produces  so  little  irregu- 
larity as  to  be  negligible  iu  currents  of  this  magnitude.     The  large 
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controller  dt  scribed  is,  however,  useful  even  with  the  cells,  ■  as  it 
enables  the  strain  of  service  to  be  distributed  over  a  larger  number. 

Meter,  —  The  author  employs  also  a  special  Weston  meter  for 
cancer  work,  graduated  from  0  to  1000  milliamperos  on  the  lower 
scale,  and  from  0  to  2000  milliamy)eres  on  the  upper  scale. 

To  use  this  meter  the  positive  wire  is  attached  to  the  +  binding 
post  as  usual,  the  leading-out  wire  (in  practice,  the  wires  attached  to 
the  active  electrodes)  being  attached  to  either  the  post  mnrked  1000 
or  that  marked  2000,  as  we  wish  to  employ  below  or  above  1000  milli- 
ampiTcs,  care  being  observed  to  turn  the  pointer  on  the  right  of  the 
instrument  to  the  scale  in  use.  The  change  from  one  scale  to  the  other 
may  be  made  after  the  application  has  been  begun,  but  only  after  the 
current  has  been  turned  off,  as  otherwise  a  break  is  made  in  the 
circuit. 

Dispersing  Electrode. — An  essential  feature  in  transmitting  large 
currents  for  the  major  application  through  tiie  body  is  the  elimina- 
tion of  polar  action  at  the  indilTerent,  negative,  contact  with  the  skin. 
This  elimination  of  polar  action  is  mainly  accomplished  by  making  the 
contact  as  broad  as  possible  (which  gives  also  the  desired  effect  of 
lessening  the  resistance  at  this  point),  which,  though  the  total  chcmic 
action  is  the  same  as  before,  disperses  it  over  so  great  a  surface  as  to 
result  in  a  mere  hyperemia  of  the  skin  if  the  dispersing  area  is  large 
enougli  and  the  current  evenly  spread  over  it.  The  second  element 
in  minimizing  the  action  of  the  discliarged  cations  at  this  contact  is 
the  having  of  a  body  of  liquid  between  the  plate  and  the  skin  of  a 
chemic  constitution  similar  to  the  bodv  fluids  and  thick  enough  to 
absorb  a  great  part  of  the  action  of  the  nascent  ions  as  they  reach  the 
plate.  Normal  salt  solution  should  fulfill  this  indication  very  well, 
the  main  difliculty  being  to  have  the  surface  broad  enough  and  the 
thickness  of  this  watery  layer  so  uniform  as  to  prevent  a  concentra- 
tion of  the  current  at  any  spot,  nuiking  an  alkaline  necrosis  of  the  skin 
at  this  spot. 

The  continued  appearance  of  burns  of  the  skin  beneath  the  nega- 
tive pad,  no  matter  how  large,  and  with  or  without  normal  salt  solu- 
tion, has,  however,  caused  the  author  finally  to  abandon  any  form  of 
dispersing  electrode  with  these  large  currents  except  the  Apostoli  clay 
pad,  which  is  specially  enlarged  for  this  purpose.  These  clay  pads  are 
kept  in  shape  by  being  inclosed  in  white  duck,  a  bag  being  made  of 
this  material  about  14  by  20  inches  in  size,  and  the  clay  is  put  within 


it  while  in  the  state  of  a  dry  powder,  to  a  tliickness  of  a  little  o 
an  inch.  While  tlie  material  is  stilt  dry  the  opening  in  one  end  through 
which  the  clay  has  been  inserted  is  eewed  up,  and  the  thicknesB  of  the 
clay  kept  uniform  by  stitching  or  quilting  the  upper  and  lower  cov- 
erings of  the  pad  together  lightly.  The  pad  is  now  ready  for  uae  when 
thoroughly  wetted,  but  must  be  kept  wet  in  a  covered  vessel,  capable 
of  being  gently  heated,  in  order  to  keep  it  ready  for  immediate  use. 
Powdered  kaolin  is  an  excellent  substitute  for  potters'  or  sculptors' 
clay,  as  it  is  perfectly  white,  leaving  no  stains  on  the  clothing.  A 
second  pad  is  often  useful  when  very  heavy  currents  are  used. 

The  treatment  couch,  with  the  dispersing  pad,  is  arranged  as 
follows : — 

When  possible  it  is  alwap  best  to  have  the  patient  lie  on  the 
dispersing  pad,  for  the  back  presents  the  best  surface  for  this  action, 
and  the  weight  of  the  body  keeps  the  pad  in  good  contact  at  all  points 
if  the  latter  is  well  adjusted.  A  spring  cot  forms  the  best  operating 
table  on  account  of  its  conforming  the  pad  readily  to  the  dermic 
surface,  but  an  operating  table  may  be  so  padded  with  blankets  as  to 
serve  equally  well.  On  the  cot  or  padded  table  a  waterproof  cloth 
should  be  spread,  completely  ooverinp  it.  On  tho  waterproof  is  laid  a 
thin  lead  plate  (readily  obtained  of  plumbers'  supply  houses)  or  a 
block  tin  plate  of  No.  33  thickness,'  somewhat  smaller  than  the  clay 
pad,  or  about  15  by  7  inches,  with  a  binding  post  affixed  to  one  side,  to 
which  ia  attached  the  wire  leading  to  the  N.N.  pole  of  the  controller, 
or  a  flatter  attachment  of  this  wire  to  the  thin  metal  may  be  secured 
by  employing  a  metal  catch,  such  aa  used  as  an  adjunct  to  certain 
suspenders.  Over  this  point  of  attachment  of  the  wire  to  the  plate 
a  small  piece  of  nonconducting  cloth  must  invariably  be  placed  to 
prevent  short-circuiting  of  the  current  to  the  pntient  in  this  situation. 

On  the  plate,  so  disposed  and  connected,  the  warm,  moist  pad  ia 
placed,  care  being  observed  that  the  clay  pad  covers  the  edges  of  the 
metal  plate,  and  the  pad  is  ready  for  the  patient,  who  may  recline  on 
it  before  receiving  the  ether,  or  be  placed  on  it  after  anesthesia  ia 
nearly  complete.  A  second  pad,  similarly  comjiosed,  may  be  placed 
beneath  the  thighs,  good  contact  being  secured  by  propsing  the  clay 
against  the  skin  surface. 


'An   excellent  material  for  this  purpose  ii 
tainable  from  tlie  Crookes  Metal  Company,  New 
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Active  Electrodes.^ In  the  devclopnient  of  the  cataphoric  treat- 
ment of  cancer  the  author  was  accidentally  led  to  employ  zinc  coated 
with  mercury  as  the  material  for  the  soluble  electrodes.  It  was  later 
found  that  pure  mercury  could  be  diffused  as  an  ion  from  electrodes 
of  gold,  the  mercury  being  temporarily  united  with  the  gold  by 
amalgamation,  and  that  with  heavy  currents  it  wotihl  disappear  so 
rapidly  from  the  gold  instrument  that  provision  hud  to  be  made  for 
an  extra  supply  by  injecting  it  into  the  tissues  after  the  hollow  instni- 
ment  was  inserted  into  the  growth.  The  gold  was  never  acted  upon 
itself  by  the  current,  and  when  a  supply  of  mercury  was  completely 
exhausted,  and  tlie  alloys  in  the  gold  diffused,  it  rciriained  us  an  un- 
attaekable  electrode. 


Fig.  71.^ — Uold  Puncture  Eleetrinii 


ige  for  Injecting  Mercury. 


Comparative  tests  of  pure  mercuric  cataphorcsis  from  these  gold 
electrodes  (Fig.  71}  and  of  the  mixed  zinc-and-mercury  cataphoresis 
from  pointed  zinc  instruments,  showed  Infer,  nevertheless,  that  the 
latter  was  more  effective  in  necrosing  cfTects  and  equally  as  good  in 
sterilization.  The  pointed  zinc  instrument  merely  coated  with  mer- 
cury was  also  a  more  controllable  instrument  than  the  pointed  can- 
nulas of  gold,  which  required  to  be  used  with  liquid  mercury,  which 
could  be  kept  in  the  place  desired  only  with  difficulty  at  times.  The 
result  has  been  that  the  zinc-mercury  instruments  are  almost  exclu- 
sively employed  at  present,  the  gold-mercury  instruments  being  mainly 
reserved  for  cases  where  sterilization  without  extensive  destruction  is 
retpiired,  as  in  the  treatment  of  suspicious  cysts  of  the  breast  where 
the  cyst  wall  alone  is  to  be  destroyed.  Fig,  ~X  showp  the  pointed  gold 
instruments  and  Fig.  72  the  bulbous  gold  electrode,  which  are  now 
not  regarded  as  always  necessary  in  the  work. 
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Tlif  ziiic-niorcury  electrodes  that  liave  been  finally  settled  upon 
as  the  most  coovenient  and  effective  from  every  point  of  view  arc 
shown  in  Fig.  73,  and  they  may  be  procured  in  standard  seta  of 
twenty-six  eleetrodea  from  Charles  Lentz  &  Sons,  of  Philadelphia,  and 
the  Frank  S.  Betz  Company,  of  Chicago.  These  elactrodes  embrace  all 
the  sizes  and  shapes  necessary  in  the  treatment  of  growths  in  any  part 
of  tJie  body,  though  they  require  to  be  bent  by  the  physician  at  times  to 
euit  the  individual  ease,  and,  as  zinc  is  a  soft  metal,  this  is  readily 
done.  The  insulation  on  these  electrodes  is  black  wax,  fused  on  the 
hot  instmnient,  and  this  may  also  require  increase  or  decrease  in 
individual  eases  as  we  wish  a  lesser  or  greater  surface  exposed  to  the 
action  of  the  current.     The  mercury  is  applied  to  them  only  when 


Fig,  72— Ilollnw  BiilbouB  Oold  Electrode. 

about  to  operate,  as  it  rtmiers  tiie  ziue  brittle  if  kept  in  long  contact 
with  it.  Excepting  the  minor  application  electrodes,  they  may  be 
employed  more  than  once,  unless  special  rigidity  is  desired. 

Each  of  these  electrodes,  except  the  throat  and  uterine  types, 
has  a  conducting  wire  attached  permanently,  special  sizes  of  wire 
being  selected  for  each  instrument  to  combine  a  proper  conductibility 
'  for  the  current  for  which  they  are  devised  with  the  least  weight,  en- 
abling the  instniment  to  be  self-sustaining  when  inserted. 

When  preparing  for  an  operation  the  electrodes  required  should 
be  selected  and  resteriiized  by  passing  them  over  the  flame  of  a  Biinsen 
burner,  this  process  resulting  also  in  a  freshening  of  the  insulation, 
which  should  be  closely  examined  to  teat  its  completeness. 

Essential  Aooeuoriea. — On  a  tray  within  reach  of  the  operator 
should  he  placed  a  glass  cup  contniniuK  several  ounces  of  liquid  mer- 
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No8.  1  and  2.  minor  application  electrodes,  attached  to 
No.  32  copper  conducting  wlrei. 


^-  ~--fc-^ 


■^^^■-     \...-; 


No8.  1,  2,  and  3  breast  or  external  electrodes,  attached  to  Noe.  28  and  26  wires. 


l^SSSBB 


Throat   electrode   for   major  application,   with   socket  for  cord  bit. 


Pointed   uterine   and    rectal    electrode  for  major  application. 


Author's  tunneled  rectal  electrode  for  zinc-mercury  cataphoresii. 


Fig.  73. — Set  of  Zinc-Mercury  Electrodes  for  the  Cataphoric 
Treatment  of  Cancer.  These  electrodes  should  be  bent  to  the  special 
curve  desired  in  the  particular  case  and  the  nonactive  parts  then  in- 
sulated with  melted  sealing-wax  over  the  flame  of  a  Bunsen  burner, 
and  should  be  coated  heavily  with  mercury  after  shaping  and  im- 
mediately before  use. 
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cury,  another  cup  holding  a  10  per  cent,  solution  of  sulphuric  acid 
in  water,  and  a  third  cup  containing  plain  water.  There  should  be 
also  a  small  bistoury  at  hand  to  make  openings  in  the  skin  for  the 
electrodes  if  necessary,  and  some  balls  of  absorbent  cotton. 

Detail!  of  Operation. — Before  ethcriKation  is  begun  the  batteries 
should  be  placed  near  a  table  on  which  the  controller  and  meter  are 
arranged,  and  connected  as  shown  in  Fig.  70.  After  the  connections 
are  made  the  circuit  is  tested  for  current  and  correct  polarity,  and  the 
electrodes  attached  to  the  proper  binding-post  of  the  meter  and  laid 
in  a  tray  on  a  convenient  table  within  reach  of  the  operator. 

Assistants.— Besides  the  anesthetist,  the  operator  will  need  an 
assistant  to  manage  the  controller  exclusively  and  a  nurse  to  watch 
the  pulse,  manage  the  cooling  stream  of  water,  etc.,  the  operator  him- 
self being  sufficiently  employed  in  managing  the  electrode  and  noting 
the  current  strength  and  its  effects. 

The  Application. — The  patient  having  been  anesthetized  on  the 
couch  with  ita  pad  in  place,  and  lying  on  the  latter,  or  placed  on  the 
couch  after  etherization,  the  indifferent  pad  should  be  examined  and 
pressed  close  to  the  body,  the  patient  being  so  disposed  as  to  bring 
the  pad  against  the  lower  portion  of  the  trunk  mainly,  to  lessen  the 
amount  of  current  traversing  the  respiratory  muscles.  No  portion  of 
the  metal  plate  should  be  allowed  to  touch  the  skin. 

The  active  ends  of  several  electrodes  are  now  freely  amalgamated 
with  mercury  by  dipping  them  into  the  diluted  acid,  then  into  the 
mercury,  and  finally  rubbing  the  amalgamated  surface  on  an  absorbent 
cotton  wad  wet  with  plain  water.  An  opening  is  now  made  in  the 
akin  at  one  side  of  the  growth  with  a  small  bistoury,  if  necessary, 
through  which  un  electrode  is  thrust  into  one  side  of  the  growth,  or 
the  electrode  may  be  thrust  into  the  growth  directly  without  Ihe 
bistoury  if  the  surface  is  covered  with  mucous  membrane,  or  is  soft- 
ened by  the  malignant  process.  In  either  case  the  insertion  becomes 
bloodless  as  soon  as  the  current  is  turned  on.  With  one  electrode 
inserted  the  current  is  gradually  turned  ou  at  the  controller  until  the 
desired  strength  is  attained,  or,  if  several  electrodes  are  required,  until 
about  300  milliampSres  are  attained  with  one  instrument  in  place. 
when  another  {with  its  wire  already  attached  to  the  treatment  bind- 
ing post  of  the  meter  with  others  to  be  used)  may  be  inserted  and  the 
current  increased.  This  is  kept  up  until  enough  electrodes  and  cur- 
rent are  in  Utie  lo  insure  a  thorough  employment  of  the  time  at  our 
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disposal.  From  time  to  time  an  electrode  is  removed  while  the  othera 
are  securely  in  place,  resupplied  witli  mercury,  and  inserted  in  a  new 
place.  The  nuiiiber  of  electrodee  employed  should  be  governed  by  the 
strength  of  the  current  in  use,  not  less  than  100  milliamp^res  being 
allowed  for  each,  to  secure  proper  concentration. 

Current  Strength  and  Duration  of  the  Application. — The  strength 
of  the  current  and  its  duration  depend  entirely  on  the  extent  of  the 
growti.  The  writer's  applications  under  etlier  have  thus  far  usually 
varied  between  350  and  800  mill i amperes,  though  ae  much  aa  1600 
milliamperes  have  been  employed  more  than  once,  in  all  cases  turned 
on  gradually  without  shock  or  suddennesB,  and  while  the  effect  on  the 
circulation  and  respiration  has  been  watched  if  working  in  the  neck 
or  near  the  heart.  In  these  situations  it  is  turned  down  temporarily 
whenever  the  heart  action  becomes  rapid  (which  effect  is  evidently 
due  to  the  refleses  for  pain  not  being  entirely  abolished  in  the  earlier 
stages  of  the  anesthesia). 

The  time  element  of  the  application  is  most  important,  for  there 
IB  a  definite  speed  imparted  to  the  electrons  that  is  not  very  great, 
even  with  a  high  potential,  being  usually  about  a  half-inch  in  each 
ten  miniiteg.  Sufficient  time  must  be  taken  to  soften  the  whole  of 
the  apparent  limits  of  the  growth  and  produce  the  necessary  zone  of 
sterilization,  and  by  moving  the  electrodes  to  better  pointa  of  vantage 
from  time  to  time  this  may  be  accomplislied  in  from  one  to  three 
hours  in  a  large  growth,  and  in  something  like  a  half-hour  in  a  small 


It  should  be  the  aim  of  the  operator  to  secure  complete  results  at 
the  first  application,  though  a  second  application  can  be  made  some 
weeks  later  if  this  aim  has  not  been  accomplished. 

Since  a  powerful  current  passing  near  important  nerves  or  nerve- 
centers  governing  respiration  and  circulation  may  weaken  either  of 
these  vital  actions  temporarily  to  a  point  dangerous  to  the  patient, 
the  following  current  strengths  may  be  given  as  the  probable  upper 
limit  of  safety,  judging  from  the  effects  noted  on  pulse  and  respir&- 
tion  in  a  number  of  cases : — 

III  growths  of  the  head,  face,  and  throat 350   to  AOO  m*. 

•■     ■'    n«k 350  ■'    400    " 

"  "     "    breast,  itrmi,  and  chest BOO  "    HOO    " 

"  "      ■'     loMPr  tniiik  and  pelvis 1000   "  IflOO    " 

"  "      "     anal  and  rectal  retnons 1000   "  IflOO    " 

"  ■■     "     thighs  and  legs 1000   "  1000    " 


Immediate  Results.— Within  a  few  momentB  after  an  adequate 
current  has  been  turned  on  a  whitish-gray  color  will  appear  in  the 
tumor  in  immediate  contact  with  the  electrode,  which  progressively 
increases  in  area,  radiating  in  all  directions  from  the  electrode.  As 
the  area  of  necrosis  hecomes  greater,  and  finally  includes  the  whole 
of  the  apparent  liniite  of  the  tumor,  it  will  be  noticed  that  the  brawny 
induration  of  the  growth  gives  place  to  a  softer  and  more  doughy 
consistence,  corresponding  undoubtedly  with  the  loss  of  tone  accom- 
panying the  loss  of  vitality  in  the  malignant  cells.  This  progressive 
softening  of  a  hard  growth  is  a  remarkable  phenomenon,  particularly 
when  it  is  remembered  that  the  normal  effect  of  the  positive  pole  is 
desiccating,  and  therefore  somewliat  indurating  in  soft  tissues,  and 
the  complete  softening  of  tlie  growth  is  a  most  valuable  index  of  a 
thorough  devitalization  of  the  growth,  particularly  within  cavities. 
Coincident  with  the  change  of  color  and  softening,  any  odor  that  an 
ulcerated  growth  has  omitted  wilt  be  corrected,  not  to  return  even 
during  the  separation  of  the  slough  in  most  cases.  Having  decided 
that  the  area  of  necrosis  includes  the  whole  growth,  with  an  adequate 
zone  of  sterilization,  the  current  is  turned  oil  and  the  patient  put  to 
bed. 

Aftfr-treatmenl. — The  line  of  demarkation  will  usually  include 
the  decolored  tissue  only,  and  after  its  full  development  the  sterile, 
inodorous  slough  will  come  away,  usually  in  from  seven  to  twenty- 
one  days,  the  cavity  filling  with  healthy  granulations  in  about  sir 
weeks. 

The  after-treatment  is  very  simple.  An  aching  sensation  will 
last  about  forty-eight  hours,  but  the  patient  will  cease  to  have  neu- 
ralgic pain  at  once  if  this  symptom  were  present  before  the  applica- 
tion. During  the  separation  of  the  slough  simple  sterile  dressings  are 
applied,  and  after  its  separation  the  cavity  is  dressed  with  any  simple 
unguent  and  a  gauze  pad. 

THE   MINOR  APPLICATION. 

The  minor  application  differs  from  the  major  application  prin- 
cipally in  the  fact  that  only  such  a  current  strength  is  employed  as 
can  be  borne  by  the  patient  without  general  anesthesia.  Other  points 
of  natural  difference  are:  the  use  of  an  ordinary  dispersing  electrode, 
such  as  employed  in  gynecology,  the  ordinary  voltage  of  a  constant 
current  application,  controlled  by  the  regular  sized  controller  and 
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meter.  The  active  electrode  (shown  in  Fig.  73)  is  almost  invariably 
cut,  when  required,  with  long-handled  scissors  from  the  thin  sheet 
zinc  used  by  the  stove  men,  and  insulated  or  not  as  required  in  the 
particular  application,  being  fastened  to  a  piece  of  No.  32  or  3T) 
copper  wire  as  conductor  by  twisting  the  bared  wire  about  the  shank 
of  the  zinc  needle  thus  made  and  bending  the  zinc  over  the  wire,  thus 
securing  it  tightly.  The  needle  is  used  but  once,  a  fresh  one  being 
made  for  each  applicati(m.  It  is,  of  course,  amalgamated  with  the 
mercury  in  the  same  manner  as  the  larger  electrodes. 

Another  difference  between  the  major  and  minor  application  is 
the  fact  that  the  latter  is  rarely  designed  to  effect  immediate  and  final 
results,  but  is  repeated  daily  as  long  as  necessary. 

In  beginning  these  applications  it  may  be  necessary  to  make  a 
tinvj^lit  in  the  skin  for  the  insertion  of  the  instrument,  the  chloride 
of  ethyl  spray  being  excellent  for  the  painless  accomplishment  of  this 
maDouver.  After  the  insertion  of  the  electrode  a  small  drop  of  a  strong 
solution  of  cocaine  should  be  placed  at  the  point  of  insertion,  the  base 
of  the  salt  being  carried  inward  as  a  cation,  lessening  the  burning  dur- 
ing the  application. 

The  strength  of  current  employed  in  a  minor  application  may  be 
but  5  or  G  milliamperes  at  first,  but  after  a  sinus  is  made  much  more 
curr(»nt  may  be  employed  by  insulating  the  needle  with  fused  wax 
except  at  the  tip. 

It  should  be  remembered,  also,  that  a  minor  application  may  be 
made  to  the  insensitive  neck  of  the  uterus,  without  any  kind  of  anes- 
thesia (cocaine  being  here  of  little  value),  and  with  a  current  as  great 
as  250  or  even  300  milliamperes. 

All  minor  applications  should  be  of  thirty  minutes'  duration  to 
secure  effective  results. 

CHOICE  BETWEEN  MAJOR  AXD  MINOR  APPLICATIONS. 

The  choice  between  the  major  and  minor  methods  in  a  given  case 
must  depend  on  a  delicate  judgment  on  the  part  of  the  operator, 
guided  by  an  experience  difficult  to  formulate.  As  a  rule,  all  highly 
malignant  or  extensive  growths,  or  those  situated  in  sensitive  areas, 
like  the  lip,  breast,  and  anus,  absolutely  require  the  major  method. 
Under  the  reverse  circumstances,  including  small  growths  in  the  mouth 
or  throat,  particularly  when  of  slow  growth,  the  minor  method  may 
be  considered. 
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In  very  large  growths  in  the  upper  portions  of  the  body  the  risk 
involved  in  the  use  of  heavy  currents  may  be  greatly  lessened  by  limit- 
ing their  penetration,  and  therefore  any  general  action  produced  by 
them,  by  employing  the  bipolar  method  described  in  the  following 
chapter. 


CHAPTER  XV. 

The  Cataphoric  Destruction  and  Sterilization  of  Mammary 

AND  Axillary  Cancer. 

The  major  application  of  zinc-mercury  cataphoresis  offers  a  most 
effective  method  for  the  destructive  sterilization  of  mammary  cancer 
in  its  early  stages,  enabling  the  operator  to  destroy  all  infected  portions 
of  the  gland  at  once,  without  risk  of  the  infective  cells  gaining  access  to 
the  lymphatic  spaces,  as  may  happen  in  a  cutting  operation.  It  enables 
the  operator  to  confine  the  destruction  safely  to  the  diseased  portion 
alone,  should  the  growth  be  a  small  one  not  involving  the  whole  breast, 
thus  conserving  the  unaffected  portions  of  the  organ.  Should  the 
growth  be  diffuse,  with  ill-defined  edges,  the  whole  of  the  organ  should 
be  included  in  the  area  of  necrosis  at  once. 

In  all  cases  of  mammary  cancer  a  minute  examination  should  be 
made  of  the  axilla  for  enlarged  glands,  and  if  these  are  found  the 
area  of  necrosis  should  be  carried  through  the  intervening  tissues  to  the 
enlarged  gland  or  glands,  using  a  sufficient  number  of  electrodes 
simultaneously  or  seriatim  for  the  purpose,  and  the  application  should 
be  prolonged  until  all  apparently  infected  tissues  are  included  in  its 
necrosed  area. 

The  axilla  need  not  be  invaded  at  this  time  if  no  signs  of  in- 
durated glands  be  found,  but  when  they  are  found  the  complete  opera- 
tion is  the  only  safe  course;  and  the  intervening  tissues,  containing 
the  lymphatic  vessels  through  which  the  cells  have  passed  and  in 
whose  valves  some  may  have  lodged,  should  be  invariably  included  in 
the  area  of  treatment. 

The  result  of  such  an  operation  is  as  complete  as  the  most  mod- 
ern knife  operation,  and  is  almost  as  quickly  done,  requiring,  as  a 
rule,  but  an  hour  to  an  hour  and  a  half.  The  sterilizing  process  may 
also  be  carried  into  the  rib  interspaces,  and  even  into  the  rib  structurt^s 
themselves,  with  far  greater  ease  than  is  possible  when  the  field  is  cov- 
ered with  blood,  as  in  the  cutting  operation.  The  advantage  accruing 
from  the  sealing  of  all  absorbents  as  the  process  extends,  and  from 
the  absolutelv  sterile  field  left,  have  been  sufficientlv  indicated  in 
preceding  pages. 
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Tecbnical  Details.^ — -The  waterproof  covered  spring  cot  should  be 
fideoU'd  for  tlie  uptTation,  or  a  thickly  cushioned,  full-length  operation 
tnble,  80  padded  as  to  keep  a  large  dispersing  pad  in  good  contact  with 
the  back.  When  the  growth  is  large  as  many  as  six  or  eight  electrodes 
of  the  Nos.  1,  2,  and  3  external  tj-pe  should  have  wires  of  appropriate 
size  attached  to  tliein  separately,  the  distal  ends  of  the  wires  being 
securely  clamped  in  the  one  treatment  binding  post  of  t!ie  meter. 
They  should  be  laid  aside  eeparately  in  a  tray  in  such  manner  that 
the  wires  will  not  tangle  when  they  are  brought  into  use.  Several  of 
the  electrodes  may  be  slightly  curved  on  the  flat  "for  greater  ease  of 
insertion  in  a  slanting  manner. 

The  patient  having  been  anesthetized,  the  electrodes  are  amal- 
gamated freely  with  mercury  and  one  is  passed  into  the  periphery  of 
the  growth  with  the  point  directed  toward  the  eenter,  a  slit  being  made 
in  the  nonaffected  skin  if  necessary.  The  turning  on  of  the  current  is 
then  begun  at  once,  and  when  about  150  niilliamp^res  have  been  at- 
tiiined  in  the  circuit  another  electrode  is  inserted  in  the  periphery  near 
the  first.  As  the  current  is  gradually  increased  additional  electrodes 
are  inserted  untii  four  or  five  are  acting  simultaneously  with  a  cur- 
rent approaching  200  milliamperes  per  electrode,  or  a  total  strength  of 
from  fiOO  to  800  milliamp^res.  The  electrodes  first  placed  should  now 
be  e.'saminecl  closely,  and  if  the  necrosed  areas  about  them  seem  com- 
plete one  is  removed  at  a  time,  reamalgamated,  and  placed  in  a  new 
position.  By  this  progressive  method  the  whole  of  the  growth  and  any 
diseased  tissue  in  the  axilla  are  gradually  brought  into  the  area  of 
necrosis,  the  electrodes  being  replaced  if  necessary  in  any  intervening 
spots  left  uusoftened.  When  all  hardness  has  been  dispelled,  and  the 
coloration  shows  a  sufficient  extension  of  the  process,  the  current  is 
tvimod  off,  the  electrodes  removed,  and  the  patient  put  to  bed. 

After-treatment. — Tlie  part  should  be  dressed  with  aseptic  gauze 
covered  with  absorbent  cotton  until  the  slough  comes  away,  the  time 
taken  in  tills  process  varying  from  fourteen  days  to  three  weeks.  In 
a  growth  that  has  not  been  previously  in  a  condition  of  ulceration 
no  odor  will  be  noticed  during  the  process  of  separation,  but  in  those 
that  were  highly  necrotic  it  may  be  wise  to  apply  a  powder  to  the  crust 
composed  of  powdered  zinc  oxide,  32  parts ;  carbolic  acid,  1  part;  this 
effectually  absorbs  the  odor  until  the  crust  separates  by  the  natural 
process.  After  the  separation  of  the  slough  the  wound  is  dressed  with 
siuipie  ointment  on  gauze. 
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No  delay  ever  occurs  in  prompt  granulation  and  cicatrization, 
tlie  scar  left  being  often  of  surprisingly  small  size. 

Selection  of  Cases  and  Method. — All  forms  of  carcinoma  and 
sarcoma  of  the  breast  are  suitable  for  the  cataphoric  method,  the  only 
condition  absolutely  preventing  success  being  the  presence  of  meta- 
static deposits  in  internal  organs.  The  most  favorable  cases  are,  of 
course,  those  in  which  the  growth  is  small  and  recent.  The  existence 
of  one  or  more  movable  infected  glands  in  the  axilla  does  not  greatly 
complicate  a  case,  for  these  are  readily  destroyed,  with  the  intervening 
tissues,  at  the  time  of  the  destruction  of  the  primary  growth. 

Another  stage  of  this  aifection  is  peculiarly  suitable  to  the  cata- 
I>horic  method,  though  not  so  certain  in  results.  This  is  the  late  stage 
of  neglected  cases,  where  the  ulceration  is  deep  and  extensive,  render- 
ing any  other  treatment  except  the  x-rays  impossible.  Here  the  whole, 
or  a  greater  part  of  the  infected  tissue  is  sterilized  in  either  one  or 
two  applications  (the  great  extent  at  times  making  it  impossible  to 
bring  the  whole  of  the  growth  under  the  method  at  one  operation). 
The  second  application  is  made  as  soon  as  healing  has  occurred  after 
the  first — usuallv  a])out  two  months  later.  Whether  the  x-ravs  should 
be  then  employed  if  the  result  is  still  doubtful  remains  to  be  deter- 
mined. 

Such  a  case  as  last  mentioned  often  presents  so  much  local  puru- 
lent mixed  infections  as  to  make  the  cause  of  the  degree  of  ill  health 
present  doubtful.  In  other  words,  we  may  be  in  doubt  whether  the 
anemia  represents  a  true  cachexia  from  internal  metastasis,  or  a  mere 
ill  health  from  absorj)tion  of  toxins  from  the  local  disease.  The 
determination  of  this  point  will  decide  for  or  against  the  wisdom  of 
making  a  major  application,  for  if  the  cachexia  is  due  to  metastasis  we 
should  decline  to  apply  cataphoresis,  except  possibly  in  a  minor  form 
as  a  palliative.  The  decision  is  at  times  most  difficult,  and  in  the 
interest  of  the  patient  we  may  decide  to  apply  the  method  with  the 
expressed  understanding  with  the  patient's  friends  that  the  applica- 
tion itself  is  the  surest  way  to  decide  the  question;  for,  if  the  ill  health 
is  due  to  the  toxins  of  the  external  growth  only,  the  patient  will  be 
in  improved  health  two  months  later;  if  due,  on  the  other  hand,  to 
metastasis,  the  patient  will  not  improve  after  the  application,  and 
mav  even  be  made  weaker  bv  it.  This  is  a  most  delicate  and  certain 
test  of  the  absence  or  presence  of  metastasis. 
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When  the  disease  has  invaded  the  supraclavicular  glands  the 
author  regards  the  case  as  liejoud  the  curative  power  of  cataphoresis, 
unless  hut  one  movable  gland  can  be  found,  for  the  deep  structures  of 
the  neck  in  this  situation  make  an  effective  major  application  most 
formidable,  with  risk  of  secondary  hemorrhage  at  the  separation  of 
the  slough. 

Another  unsuitable  form  of  breast  cancer  for  eataphoreais  is  tliat 
known  as  cancer  en  cuirass,  where  tlie  infected  cells  are  widely  dia- 
Beminated  in  the  subdermic  tissues  of  the  chest,  with  very  uncertain 
margins.  Here  the  unfavorable  elements  are  the  wide  extent  of  the 
growth  and  its  uncertain  edges,  besides  the  groat  probability  of  inter- 
current metastasiB.  The  author  has  never  seen  a  case  of  this  nature 
that  had  not  followed  a  knife  operation,  and  suggcsta  that  it  may  be 
due  to  a  widespread  implantation  of  the  germs  in  the  severed  and 
patulous  ends  of  the  lymphatic  spaces  beneath  the  skin.  The  most 
neglected  cases  of  breast  cancer  that  have  never  been  operated  upon 
fail  to  show  this  peculiar  infiltration  of  the  subdermic  tissues. 

The  major  application  under  anesthesia  is  the  only  admissible 
method  of  cataphorically  destroying  and  sterilizing  a  breast  cancer, 
mainly  because  of  the  sensitiveness  o£  these  parts  and  of  the  necessity 
for  thorough  work.  Minor  applications  should,  nevertheless,  be  made 
to  any  suspicious  spot  within  the  cicatrix  while  the  parts  are  healing 
after  a  major  application,  or  as  a  palliative  in  incurable  cases,  as  the 
gtmctures  are  then  quite  free  of  sensation  unless  the  skin  edges  remain 
infected. 

M.\JOR   APPLICATION    OF   BIPOLAB    CATAPHOUESIS. 

When  the  whole  breast  is  infected,  or  with  any  large  growth  in 
the  upper  portion  of  the  body,  much  time  can  be  economized  and  the 
duration  of  the  anesthesia  lessened  by  employing  the  bipolar  method, 
which  enables  us  to  use  much  more  current  than  when  the  vital  por- 
tions of  the  body  are  included  in  the  path  of  the  current.  This  method, 
however,  ia  only  applicable  when  the  growth  presents  considerable 
tissue  between  the  poles. 

In  applying  this  modification  of  the  method  the  arrangements 
are  made  for  the  ordinary  monopolar  application  described  above, 
for  we  may  wish  to  use  it  in  the  latter  portion  of  the  application  to 
carry  the  zinc  and  mercury  ions  deeper,  and  thus  extend  the  zone  of 
Bterilization.     Instead  of  attaching  the  negative  wire  to   the  plnte 
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boneatli  the  pad  it  is  attachi'd  to  a  disk  electrode,  covered  with  nb- 
sorbcnt  cotton  Baturated  with  liquor  potassii  araenitifi,  and  the  elec- 
trode is  placed  on  the  top  of  the  tiiinor  and  held  in  place  hy  an  assist- 
ant during  the  operation,  while  the  active  electrodes  are  inserted  a 
little  below  the  base  of  the  growth.  As  a  portion  of  the  current  spreads 
in  all  directions  below  tlie  active  poles  so  placed  a  considerable  amount 
of  sterilization  of  the  base  can  be  thus  secured,  while  the  1000  to  1600 
miniampcres  possible  in  this  method  quickly  destroys  the  tumor 
proper. 

niuitratlTe  Cmte*.— Recurrent  Carcinoma  of  Cfiett  Wall  and  ApUIu  after 
Hemornl  of  the  Breosf.— Mrs.  B.,  aged  63,  applied  for  treatment  November  30, 
ISOT.  with  a  recurrent  carcinoma  near  the  she  of  a  scar  made  hj  the  removal 
of  the  right  breast  for  carcinoma.  The  knife  operation  had  been  skillfully 
performed  ten  months  before  by  the  late  Dr.  I.  R.  Richardson,  of  Philadelphia, 
the  whole  of  the  breast  and  a  portion  of  Ihe  pectoral  muscles  end  overlying 
skin  having  been  reiiiuvcd  rii  »ia«w,  and  also  an  infected  gland  in  the  axillk. 
Histologic  examination  of  the  romovcd  tumor  showed  it  to  be  a  highly  malig- 

Examination  on  admission  showed  a  confluent  mass  of  nodules,  each  the 
Btxe  of  o  filbert,  in  the  subdermic  and  dermic  tissues  above  the  scar,  evidently 
in  the  line  of  an  infected  lymphatic  vessel  leading  to  the  clavicular  glands. 
The  glands,  however,  showed  no  sign  of  having  been  reached  by  tlie  diseased 
eella.  At  the  site  of  the  removed  gland  in  the  axilla  there  was  a  slight  indurk- 
tinn.  The  general  health  of  the  patient  wan  so  poor  as  to  suggest  the  poi- 
■ibitity  of  metastasia  having  already  supervened. 

On  December  11,  1S9T,  with  the  kind  assistance  of  Drs.  Richardson  and 
W.  C.  Thompson,  the  patient  was  etherized  and  Ihe  gold-mcrcuric  method 
applied  by  means  of  three  small,  gold  cannulas  in  as  many  centers  of  growth. 
The  current  was  gradually  brought  up  to  GOO  miliinmp^res  and  maintained  at 
this  strength  for  fifteen  minutes.  Under  this  current  the  nodules  quickly 
softened,  and  an  efficient  zone  of  sterilization  was  dpvelopi-d.  Afler  Ihe  re- 
covery froin  the  ether  the  patient,  who  wn«  of  a  highly  nervous  type,  com- 
plained of  pain  for  twenty-four  hours,  doubtless  owing  to  the  reaction  in  the 
com pnra lively  normal  aurroundinu  tone,  but  the  suhsequent  after-stages  were 
comfortable,  and  separation  of  the  necrosed  material  and  healing  were  un- 
eventful. By  an  oversight  the  nodule  in  the  axilla  was  not  touched  at  this 
time. 

In  January,  ISHP.  a  small  nodule  (be  size  of  a  pes.  near  the  clavicle, 
which  had  been  overlooked,  was  destroyed  in  one  ofTice  applicnlion  with  it  linc- 
inercury  needle.  10  milliompfres  being  employed  umler  the  local  use  of  cocaine. 

In  August  of  the  same  year  the  axillary  nodule,  having  shon-n  increased 
growth,  was  subjected  to  a  major  gold-mercury  application.  200  milliump^rcs 
being  employed  for   twenly-flve   minutes.     No   further   applications   were   re- 
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The  patient,  who  had  been  in  indilTerent  henlth  for  inanj  years.  Improved 
greatly  for  a.  time  and  was  said  to  have  looked  better  than  at  any  time  since 
ber  youth.  Ht;r  general  health  failed  in  the  BUinnjer  of  1002,  and  the  (nd  came 
in  the  latter  pari  of  that  year,  apparently  from  mi^disKtinal  growth.  Tliere 
was  DO  sign  of  recurrence  externnlly. 

Small,  Acinoug  Carcinoma  of  the  Right  Breoif.— Miss  B.,  aged  61, 
plied  for  treatment  in  November,  1S9S,  with  a  painless  tumor  of  irregular 
line  in  the  lower  and  outer  quadrant  of  the  right  breast  that  was  growing 
rapidly.  Dr.  Bruce  Bums,  a  well-known  surgeon  of  Frankford,  Philadelphia 
had  pronounced  it  a  carcinoma,  and  advised  immediate  removal  of  the  breast- 
On  November  Ifl,  I89S,  a  gold-mercuric  major  application  was  made  undei 
ether,  with  the  assistance  ot  Dr.  W.  Oakley  Hermance,  a  curreut  of  from  3G0 
to  475  milliamp^iea  being  employed  with  one  inntrument  for  forty  mii 
The  slough  produced  by  the  treatment  was  round,  about  the  Bine  of  a  silver 
dollar,  end  exhibited  leas  solid  substance  than  is  usual  when  the  zinc-mcroury 
method  is  employed,  the  overlying  skin  being  the  chiif  mass  to  come  away, 
the  diseased  tissue  being  discharged  mainly  as  a  lead-colored  serum.  By  the 
middle  of  the  following  January  the  cavity  had  healed,  and  showed  no  furthei 
sign  of  disease,  though  several  imprisoned  globules  of  unaltered  mercury  grad- 
ually worked  their  way  to  the  surface  with  slight  discomfort. 

The  interesting  features  of  this  case  are  the  destruction  of  a  small  cancei 
of  the  breast  by  one  application  of  eataphoresis  without  loss  of  the  breast  it- 
self, and  the  linear  and  insignificant  scar  that  resulted  from  a  considerable  loss 
of  tiBsue.    The  patient  is  in  improved  health  at  the  dale  of  putilicaliun, 

Acinoas  Carplnoma  of  the  Left  flrrosf. — Mrs.  M.  S.,  aged  67,  was  referred 
by  Dr.  A.  F.  Muller,  of  Germantown,  in  March,  1800. 

The  whole  of  the  left  breast  was  involved  in  the  growth,  which  was  ap- 
parently of  the  acinous  variety,  with  retraction  of  the  nipple  and  impending 
ulceration  of  the  skin.  The  growth  had  appeared  about  eight  months  before, 
was  rapidly  increasing  in  aize,  and  had  begun  to  give  considerable  pain.  There 
was  no  evidence  of  involvement  of  either  the  axillary  or  clavicular  glands,  and 
yet,  as  subsequent  developments  proved,  she  was  already  suffering  from  metas- 
tasis to  the  region  of  the  stomach. 

Major  Einc-mercury  cataphore<«is  was  applied  March  2D,  ]BDn,  assisted 
by  Dr.  Hermanee  and  in  the  presence  of  Dr.  Muller.  As  this  was  the  first  large 
growth  of  the  left  breast  to  be  subjected  to  the  method,  some  coniem  was 
felt  as  to  how  the  heart  would  be  alTected  by  the  requisite  current  a{>p1ied  so 
near  it.  It  wa-^  accordingly  decided  that  the  central  part  of  the  growth  should 
be  devitaliied  and  sterilised  by  the  bipolar  method  first,  reserving  the  ordinary 
monopolar  cataphoresia  for  the  Kterilization  of  the  edges.  This  was  aocom- 
plished  by  attaching  the  negative  wire  to  a  cot  ton -covered  brass  disk  electrode 
about  one  and  a  half  inches  in  diameter  with  the  cotton  saturated  with  liquor 
potaesii  arsenilis  (the  arsenic  of  which  would  be  driven  in  by  anaphorcsis  at 
the  negative  pole),  tlie  electrode  being  applied  to  the  center  of  the  growth  and 
held  firmly  in  contact,  while  the  positive  rine-mereury  point*  were  inserted 
about  tiie  periphery  of  the  growth  in  the  ordinary  way. 


When  400  milliampPres  liml  hpen  turned  on  with  the  plwtmdeB  <ii  these 
pmiUons  the  pulse  showed  a  slight  weakening,  proltably  Imm  loo  rapid  in- 
crease. The  current  was  turned  pnrtly  off  for  a  mometit  and  then  lumed  on 
more  grailualtj  until  S20  millinnip&reg  had  hecn  attnini^,  irbieh  va*  «ub- 
•pfjuently  decreased  to  ItOO,  nt  whii^h  strength  it  was  maintaiDed  for  one  hour 
and  twcntj  minutes.  The  elTeet  nf  both  polarities  was  very  linking,  the  tis- 
sue under  the  negative  disk  bein^  rhanped  to  a  yellowiith  white  and  u'  riipidly 
devitalized  aa  that  about  the  points,  the  whole  becoming  necrosed  and  blend- 
ing together.  The  cuirpnt  was  then  turned  off,  the  disk  rEmoved,  the  negnttvu 
wire  Lraneferred  to  tlie  previously  nrrnn^d  ne^tivc  pad  beneath  tlie  |ia.tient's 
back,  and  200  milUamptres  turned  on  for  the  sterilisation  of  the  edges,  which 
■cemed  complete  in  another  twenty  minutes, 

The  very  large  slough  produced  was  dressed  with  carlioliTcd  zinr  oxidtt 
powder  until  it  eanie  away,  on  the  22d  day,  after  which  prompt  healing  oc- 
curred, with  healthy  edges. 

This  patient's  stoutness  had  been  the  means  of  concealing  the  fact  that 
■be  had  been  suffering  from  general  ill  health  for  some  months  before  the  ap- 
plication, the  general  mnlalse  being  attributed  by  her  to  chrooic  rhcuniatiam. 
The  incorrectness  of  this  view  was  ithown,  after  reeoveiy  frnm  the  operation, 
by  the  presence  of  nausea  and  dyspepsia.  She  was  removed  to  the  GormaD' 
town  Hospital  some  months  Inter  for  the  sake  of  better  nursing,  but  gradually 
failed  from  inability  to  retain  food,  and  subse<iuently  died  of  metnatasis  to 
the  stomaeh,  without  recurrence  at  the  original  site. 

Carelnoma  nf  the  Left  liitaet,  with  ExtenMon  Into  AriUary  Olnndx. — Mrs. 
N.  K.,  aged  14,  was  referusl  by  Dr.  J.  J.  Moylan,  of  Germautown,  in  Apii', 
1609. 

This  patient,  who  was  Qrst  seen  within  a  month  ol  the  application  to 
the  preceding  one,  and  who  lived  but  two  blocks  away,  also  presented  an 
instance  of  acinous  carcinoma  of  the  left  breast,  though  but  a  portion  of  the 
outer  quadrant  was  affected.  In  this  cane,  however,  the  disease  had  proceeded 
to  a  point  of  actual  inRItration  nf  the  skin  overlying  the  disease,  iind 
there  was  one  enlarged,  movable  gland  in  the  axilla,  about  the  site  of  a  hor«e- 

Slie  had  first  noticed  the  lump  one  year  before.  It  was  now  giving  pain, 
mnd  her  general  condition  did  not  indicate  the  best  of  health. 

Tlie  patient  was  placed  under  ether  April  13,  181)0.  and  major  calnphorGB*a 
applied,  with  the  assistance  of  Drs.  Hermancc  and  Moylan.  A  large  gold- 
mercury  electrode  was  inserted,  additional  mercury  injected,  and  a  current 
of  400  milliamperes  gradually  turned  on.  encountering  some  trouble  with  tlia 
pulse  again  because  of  what  is  now  understood  to  have  been  too  rapid  in- 
cnase.  Turning  it  on  ORain  more  slowly  we  easily  reached  a  strength  of  fWW 
tuiliiamp^res.  After  about  a  half-hour  of  steady  current  flow  the  whole  lump 
began  to  soften,  which  softening  included  the  whole  growth  at  the  end  of  an 
hour  and  twenty  minutes.  Meantime  a  dnc  instntinent  had  been  substituted 
for  the  gold  one.  as  offering  quicktr  rcsultfl,  and  another  rinc  instrument  had 
been  made  to  penetrate  the  enlarged   gl.ind   through   it«  overlying  skin,  the 
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cuirent   dividing  itself  between   (he   twu  until  the  condition  of  the  piiraarj 
growth  permitted  the  inBtrunient  in  tliat  situation  to  be  removed. 

The  after-history  of  tlie  raw  pursued  the  usual  pourse,  oscept  thkt 
the  gpneraJ  condition  did  not  improvp,  and  during  the  frequent  postoperative 
exnminationa  always  made  in  sueh  cases  some  induration  was  noticed  in 
the  axillnrj-  border  of  the  main  acar.  This  nhould  liave  Iwen  destroyed  ftt 
once,  but  the  patient's  genera]  health  continuing  poor  nothing  was  done.  One 
year  later  it  was  learned  that  the  patient  had  had  this  spot  treated  by  a  caus- 
tic paste,  leaving  much  of  the  di4en!>e  still  existent.  The  evidences  of  gen- 
eral infection  were  now  decidedly  pro 
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Fig.  74.— Cnie  of  Mrs.  P.  Nine  Months  Afii 

a  V-shaped  Linear  Cicatrix. 


shows  Umt  SOU  milliamp^res  may  be  easily  employed  as  long 
1  the  left  breast,  applied  to  the  pcri|)liery  if  the  growth  is 
large  and  in  the  renter  if  small-  The  destruction  and  sterilisation  nf  the 
periphery  is.  after  all.  the  important  part  of  the  work,  and  this  aceiimpU)«hed, 
the  center  is  iipcessaril.v  devitalized,  conRiderins  the  periphery  as  including 
the  costal  ba°c  of  the  growth  as  well  as  the  external  edges. 

But  the  most  important  lesson  taught  by  this  case — aside  from  its  illus- 
tration of  the  old.  yet  incompreliensible.  story  of  n  human  being  living 
contentedly  for  a  whole  year  with  this  monstrous  disease  juat  beneath  the 
skin — is  the  emphasis  it  gives  to  the  rule  that  all  structures  situated  be- 
tween a  primary  growth  nnii  n  glandular  infection  should  be  destroyed,  for 
the  reason  that  a  lymphatic  vessri  that  h«a  conveyed  the  cells  is  under  sus- 
picion of  linving  given  lodgment  to  some  also. 


Carrhi'ma  of  tlic  Iti'jhl  llrcagt  awi  ATilla.—Un.  P.,  aged  C5,  ■ 
fi'iToil  liy  l)r.  Charlei  M.  Dalsen,  of  PhiUddphU,  with  a  priinur)'  o 
o(  tlie  right  bivaat  of  two  years*  known  dumtion.  Ttie  growth  had  btgun 
iij  the  lower  and  outer  quudrnnt  of  the  breast,  but  at  tliia  timi?  the  outrr 
half  of  lljD  organ  was  involved.  The  skin  wan  adherent  over  the  CL-ntcr  of  tha 
growth  and  was  intlltrated,  and  slightly  ulcerated.  The  growth  extended 
WL'II  into  the  axilla,  but  no  glands  were  apparently  alTected.  The  patient 
wn»  pale  and  in  poor  health,  but  it  was  thought  wiae  to  give  her  the  benefit 
of  the  doubt. 

Major  cataphoreais  was  applied  October  30,  IDOl,  COO  to  700  milli- 
amptrea  being  applied  with  several  /inc-inereury  points  during  throe  houra. 
Convalescence  was  uneventful,  but  revealed  some  disease  still  reiiiuining  near 
the  axilla.  A  second  application  of  S.iO  raitlianipPren  was  therefore  niade 
March  U,  11)02,  the  current  IliiwJng  for  forty  uiinutes.  The  excellent  scar 
resulting  from  these  two  applicntiona  is  shown  in  Fig.  74. 

The  patient's  health  remained  about  the  same,  ancuiia  being  the  prin- 
cipal symptom,  until  her  sudden  dcnth.  September  21.  11102,  appurently  of 
internal  metastasis,  without  return  of  the  primarj-  provfth, 

Carctimma  of  the  Hight  Breaiil  and  Arilla.—iht.  S.  11.  S.,  aged  87,  wai 
referred  by  Dr.  Theodore  Saulsburj,  of  Burreville,  Md.,  in  October,  1902. 
Seven  nionthti  before  she  first  noticed  a  lump  in  the  brroi^t,  which  became 
ulcerated  and  painful  live  months  later.  The  condition  on  admission  is  well 
shown  in  Fig.  75.  which  does  not  show  a  movable  infected  gland  of  laige  sjm 
in  the  axilla,  which  was  also  present.  The  patient's  general  condition  waa 
one  for  much  concern,  as  she  was  very  thin,  of  muddy  color,  and  with 
poor  digestive  capacity.  There  was,  moreover,  so  much  a'bumin  in  tlie  urine 
that  a  consultation  was  called  as  to  the  advianhJIiCy  of  administering  ether. 
As  something  had  to  be  done,  the  decision  to  proceed  «ilh  the  applicaUon 
was  formed. 

She  wan  accordingly  placed  under  ether  October  9,  1002,  and  Einc- 
mercury  colaphoresis  applied  with  several  points  to  the  primary  tumor,  the 
enlarged  gland,  and  the  intervening  tissues,  the  current  standing  at  from 
flOO  to  720  milliampf'reB  for  one  and  a  half  hours.  The  uninfected  portion* 
of  (he  breast  were  left   undisturbed. 

The  conditions  immediately  after  the  application  were  shown  in  a 
photograph  taken  the  next  day  (Fig.  78),  the  three  following  illuatrationi 
showing,  respeel ively,  the  condition  at  discharge  (Fig.  77),  five  months  after 
appiicBlion  (Fig.  78).  and  one  year  after  application  (Fig.  701.  No  further 
treatment  has  licen  required,  esccpt  to  let  out  a  liny  globule  of  unaltered 
niereury  that  produced  the  irritation  at  the  spot  shown  in  Fig.  78.  and  the 
patient  is  not  only  able  to  write  at  date  of  publication  (two  years  after  treat- 
ment) that  she  is  in  better  health  than  for  years,  but  has  had  her  breast  saved 

Before  inserting  the  electrodes  a  small  piece  of  the  growth  was  removed 
for  microscopic  e^amination  and  transmitted  to  the  Philndelphia  Clinical 
Laboratory,  which  reported  ns  follows  under  date  of  October  29.  1002:    "Ui- 


CANCER  OF  BREAST. 


Fig.  75.— Casp  of  Mr«,  S.     Phntosrapli  of  fJrowth,  OcU.1k-i-  U,  IIKJ2, 
Before  Ap|i1lcBti(in  uE  Catapliorcsig. 


ILLUSTRATED  CA8EB. 


Fig.  77.— Cnae  of  Srrs.  S.     Appcnratire  of  Healing  Wound  on  Decern 
3d,  Eight  Weeks  After  ApplicaUon. 


Kg.  78. — Case  of  Mrs.  S.     Five  llnntha  Afler  Application  (Phologtapli 

of  March  30,  IMS),  Showing;  Hralrd  Wound  Except  8maU 

6pot  due  to  fmpriBoned  Quicksilver. 
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crOBcopic  examination  ahowMl  the  ]ireaeT\cc 
epithelial   telU    wiili    but    tew    fillers   betwi 


,    TO.—Case   of   M; 

Healthy  J 


vdoped.     Tlie   original   dim 
Diagnosis:     Liiicinomii." 


;   bad   quite   disappeared. 


B  reported  by  Dr.  Aiiiedee  Griinger,  of  \ew 
i  here  reproduced  with  hie  permission  :— 

Scirrhiii  of  Ihe  Right  Breoxt.  Cured.— Mrs.  T„  aged  67.  The  affection 
dated  buck  six  months,  nnd  wns  ushered  in  by  occnsional  lam-inafing  patna  in 
the   right   breast.    TtieBC   bei'iutie    more   fr<^<[iiont,   and   two   monlhs   later   a 


Fig.  Tnrf. 

■mall  ulcer  formed  neat  the  nipple.  The  discharge  /roni  (he  nicer  wns  bloody 
and  seroiiK.  Two  sur^ons  who  were  consulted  by  the  patient  a  few  days 
before  ahe  applied  to  me  for  tiealmcnt  advised  immediiite  nmpiitntion  of  tha 
brea-Bt  and  removal  ot  Che  axillitry  ginnds.  The  mrihus  at  that  time  was 
about  the  size  of  a  lien's  egg. 
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On  April  25,  1004,  the  patient  was  anesthetized,  and  I  made  a  major 
application  of  massive  mercuric  cataphoresis  for  one  hour  and  fifteen  min- 
utes, with  a  current  strength  varying  between  150  and  250  milliamp^res.  The 
eradication  was  complete.  The  slough  came  away  on  the  twentieth  day  after 
the  application,  leaving  a  clean,  healthy  wound,  which  rapidly  healed,  re- 
maining well  four  and  a  half  mouths  later. 

Fig.  70a,  from  a  photograph  taken  u  week  after  the  operation,  shows 
the  holes  through  which  the  zinc  points  were  introduced  into  the  margins  of 
the  growth,  tlie  area  of  destruction,  surrounded  by  the  area  of  sterilization, 
which  shades  off  irregularly  into  the  surrounding  healthy  tissue,  and  be- 
tween the  two,  especially  noticeable  below,  the  line  of  demarcation. 

In  Fig.  79&,  from  a  photograph  taken  about  one  month  after  operation, 
we  see  the  large  granulating  cavity  left  after  the  slough  came  away,  sur^ 
rounded  by  a  border  of  newly  formed  epithelial  tissue. 

Fig.  70c,  taken  one  month  later,  shows  the  wound  not  one-fourth  the 
size  that  it  was  the  previous  month. 

Fig.  70d,  still  finother  month  later,  shows  the  wound  healed. 

Fig.  70e  is  from  a  photograph  taken  one  month  later  than  Fig.  79d  and 
four  months  after  the  operation.  The  scar  is  narrower  than  in  the  previous 
photograph. 


CHAPTER  XVL 

The  Cataphoric  Destruction  and  Sterilization 

Uterine  Cancer. 

Cancer  of  the  Cervix. — The  difficulties  attending  the  treatment 
of  cancer  of  the  neck  of  the  uterus  are  greatly  increased  in  practice 
by  the  insidious  approach  of  the  disease,  which  is  rarely  diagnosed  by 
physicians  or  suspected  by  the  patient,  before  it  has  spread  beyond  its 
original  site  and  involved  structures  that  cannot  be  reached  by  the 
knife,  curette,  or  any  mode  of  treatment  known  at  present.  This 
unfavorable  prognosis  after  cutting  operations  has  been  generally  con- 
ceded of  late,  one  operator  being  quoted  at  the  Saratoga  meeting  of 
the  American  Medical  Association  as  saying  that  he  had  operated  on 
482  cases  of  this  disease,  of  which  number  but  2  were  living.^ 

From  experimental  observation  of  the  autoinfectivity  of  cancer, 
notably  summarized  in  a  recent  work  by  Cullen,  of  Johns  Hopkins 
University,  it  is  evident  that  this  small  percentage  of  cures  in  operable 
cases  may  be  due  in  part  to  a  reimplantation  of  the  growth  in  the  cut 
edges,  though  the  peculiar  richness  of  venous  and  lymphatic  anasto- 
mosis in  this  location  renders  the  comi)lete  destruction  of  the  growth 
most  difficult  by  any  method. 

The  possibility  of  reimplantation  of  the  infected  cells  in  the 
freshly  severed  edges  has  been  partially  provided  against  in  the 
Byrne  method  of  heat  cauterization  by  the  galvanocautery  knife,  and 
more  recently  by  the  electro-thermic  hemostasis  of  Skene,  revived  by 
Downs.  While  the  latter  process  is  somewhat  clumsy,  and  difficult  of 
application  through  the  vagina,  owing  to  the  large  instruments  and 
great  heat  required,  it  is  evident  that  both  methods  are  distinct  ad- 
vances in  the  treatment  of  cancer  of  the  cervix  bv  the  elimination  of 
operative  infection. 

A  far  more  thorough  sterilization  is,  however,  possil)le  by  the  use 
of  the  electro  chemic  diffusion  of  ionized  mercury  and  zinc,  for  by 
this  method  no  preliminary  opening  of  the  venous  and  lymph  channels 
is  necessary,  with  possible  instantaneous  admission  of  cancer  cells,  and 
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the  sterilization  may  be  curried  to  more  distant  prolongations  of  the 
infected  area  by  the  seJf-directing  flow  of  the  chemicals.  Tlie  growth 
is  thus  destroyi'd  in  silu,  the  general  direction  of  the  action  being  con- 
trolled by  email,  easily  handled  instruments,  with  the  force  completely 
insiilatod  from  accidental  contact  with  the  vagina  and  external  parts, 
and  without  appreciable  heat  production  when  proparly  carried  out. 

As  compared  with  x-radinnce,  which  has  been  generally  abandoned 
as  a  remedy  for  cancer  within  cavities,  this  force  posseBsea  the  advan- 
tage of  being  conveyed  through  harmless,  insulated  conducting  stems 
of  small  caliber,  and  of  being  developed  within  the  growth  itself,  from 
which  point  it  radiates  through  the  better  conducting  malignant  tis- 
Bues.  Badium  alone,  introduced  in  direct  contact  with  the  growth, 
possesses  similar  advantages  of  application,  but  has  eo  far  shown  but 
little  effect,  while  cataphoreaia  ia  a  direct,  measurable  surgical  agent. 

The  major  or  the  minor  application  may  be  employed,  as  in  other 
portions  of  the  body,  but  because  large  doses  may  be  used  in  this  in- 
sensitive region  without  anesthesia  the  minor  method  Is  rendered 
extremely  imjmrtant  in  this  affection. 

Dvtaih  of  the  Minor  Method  in  Cancer  of  the  Cervix. — This  ap- 
plication may  be  made  at  the  bedside  of  the  patient,  who  lies  across  a 
firm  mattress  with  the  hips  well  over  the  side,  and  with  the  feet  rest- 
ing on  chairs  drawn  up  to  the  bedside.  As  considerable  current- 
strengths  may  be  used,  the  large  dispersing  pad  is  employed  beneath 
the  patient's  back,  the  mattress  being  protected  from  moisture  by 
waterproof  material. 

The  active  electrode  is  a  zinc  bulb  about  one  inch  long  and  three- 
eighths  of  an  inch  thick,  mounted  on  a  suitahie  shank,  the  fused  wax 
insulation  of  which  reaches  to  the  zinc  surface  (one  of  tlie  uterine 
zinc-mercury  electrodes  shown  in  Figs.  33  and  34  may  be  used). 

The  patient  having  been  placed  in  position  on  the  pad,  the  elec- 
trode is  inserted,  pressed  into  the  eroded  surface,  which  should  touch 
the  diseased  part  alone,  and  the  current  gradually  turned  on  while  the 
electrode  is  held  immnvai)Iy.  A  spear-shaped  or  pointed  electrode 
shown  in  Fig.  73  may  be  used  if  desired.  The  amount  of  current 
attained  must  depend  on  the  pain  produced.  Usually  as  much  as  150 
milliamp^rea  may  be  borne,  and  even  250  is  at  times  bejirablc. 

The  duration  of  the  application  must  be  at  least  thirty  minutes 
to  be  eiTcctivc,  and  it  should  be  repeated  daily  until  the  amount  of 
total  current  employed  eijuals,  by  cnlculittion,  tiie  amount  employd 
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in  a  major  application,  or  about  500  milliamp^res  for  one  hour,  unless 
the  parts  show  sufficient  change  before  this  amount  has  been  attained. 

When  all  diseased  structures  appear  to  be  destroyed  and  the  base 
sterilized  the  applications  may  be  intermitted  for  throe  weeks,  to  per- 
mit the  sloughs  to  come  away  and  the  result  to  be  estimated  by  touch 
and  sight.  Should  disease  be  present  at  this  time  a  second  series 
should  be  started,  in  from  three  to  four  weeks  from  the  cessation  of 
the  first  series. 

At  the  suggestion  of  my  colleague,  Dr.  Howard  R.  Swayne,  the 
details  of  this  application  have  been  recently  modified  in  some  cases 
by  the  substitution  of  a  placement  of  the  pointed  electrode  by  sight 
instead  of  touch,  a  cylindric  glass  or  hard  rubber  speculum  being 
employed  through  which  the  electrode  is  passed,  the  patient  being 
preferably  in  the  dorsal  position  on  a  gvnecological  chair.  The  clay 
pad  may  also  be  placed  on  the  abdomen.  'The  use  of  the  speculum 
permits  the  progress  of  the  action  to  be  readily  observed. 

Applications  of  this  nature,  repeated  daily  for  a  week  at  a  time, 
followed  by  about  a  week's  interval  for  the  estimation  of  effects,  offers 
great  hope  for  the  eradication  of  the  disease  in  cases  that  are  oper- 
able, though,  unfortunately,  patients  too  seldom  apply  for  treatment 
in  this  stage.  Certain  inoperable  cases  may  nevertheless  be  under- 
taken with  some  hope  of  cure,  though  only  palliation  is  possible  in  the 
larger  number.  As  a  pure  palliative,  minor  mercuric  cataphoresis  is 
most  valuable,  as  it  can  be  relied  on  to  relieve  pain,  arrest  hemorrhage, 
and  remove  odor.  The  method  has  also  the  great  advantage  of  being 
unattended  by  mortality  risks,  so  far  as  shown  in  the  author's  cases  and 
in  the  hands  of  others  who  have  employed  it. 

Details  of  the  Major  Application  to  Cancer  of  the  Cervix, — This 
operation  differs  from  the  major  application  described  in  Chapter  XIV 
in  the  following  particulars:  The  operation  is  performed  with  the 
dispersing  pad  and  patient  resting  on  an  operating  table  instead  of  a 
cot,  the  table  being  preferably  of  wood  and  well  padded,  or  if  the  table 
be  made  of  metal,  with  the  limbs  of  the  patient  prevented  from  coming 
in  contact  with  the  exposed  iron  framework  to  avoid  burns  from 
straying  current. 

The  active  electrode,  of  which  but  one  can  be  used  owing  to  the 
small  space,  should  be  of  the  spear-shaped  type  shown  in  Fig.  73  to 
permit  of  penetration  of  the  growth,  and  to  present  an  active  surface 
great  enough  to  prevent  polarization  at  the  site  of  the  application. 
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The  electrode  is  inserted  into  the  growth  and  from  350  to  600 
niiliiampi>re8  is  gradually  turned  on,  the  heat  resulting  from  this 
curFL'nt  boing  concentrated  at  the  small  active  surface  and  carefully 
annulled  hv  repeated  douching  of  the  vnjjina  with  cold  water  tlirough 
a  hard  rubber  tip.  With  a  finger  near  the  electrode  each  rise  of  tem- 
perature is  easily  detected  and  corrected  by  the  water  stream.  At  the 
end  of  every  twenty  or  thirty  minutes  the  current  should  be  turned 
off  without  shock  and  llie  electrode  replaced  with  &  new  one,  freshly 
amalgamated.  At  each  new  insertron  a  slightly  different  point  of 
the  growth  may  be  attacked. 

From  an  hour  to  an  hour  and  a  half  will  usually  be  required  for 
the  complete  destruction  of  the  average  cervical  cancer  unless  the 
growth  be  of  but  slight  extent. 

Repeated  inspections  should  be  made  during  the  application,  ft 
miniature  lamp  inserted  within  a  glass  speculum  between  the  stages 
of  the  application  being  the  best  mode  of  visual  examination,  though 
the  Bense  of  touch  is  the  best  guide  to  the  completeness  of  the  results, 
the  diseased  tissues  softening  under  the  treatment. 

The  after  treatment  is  expectant,  the  slough  coming  away  some- 
what sooner  than  when  the  skin  surface  is  involved  in  the  growth. 

After  the  sloughs  have  come  away  the  parts  should  be  thoroughly 
examined  at  intervals  of  a  month  to  detect  the  presence  of  remnants 
of  the  infected  cells,  and  a  minor  application  should  be  promptly  made 
on  the  appearance  of  the  least  doubtful  tissue. 

The  mortality  of  this  operation  has  been  2  cases  in  the  8  patients 
operated  upon,  the  caiise  of  death  in  the  two  instances  having  been 
peritonitis  from  the  deep  extension  of  the  growth. 

lUvttratiTC  Cuet.^Indplent  Carrinoma  of  the  CerrlT. — Mn>.  A.,  aged 
49.  of  SaleTTi.  N.  J.,  was  under  trpntment  for  nervoua  prostralion  in  June, 
)SS6.  In  the  examination  tliat  waa  mnije  to  determine  the  cause  of  her 
cundition  an  irregular  ulceration  was  found  surrounding  the  09.  The  hard- 
ened edges  and  unhealthy  appearance  of  Uie  ulceration  led  me  to  suspect 
squamo\ia-celled  carcinoma,  and  this  diagnosis  was  subsequently  verified,  after 
micraseopic  examination,  by  I'vofessor  Fanin,  who  was  consulted  bj  Ui> 
lad;  and  her  huBhnnd. 

The  patient  was  placed  on  minor  applications  of  zinc-mercury  cata- 
plioresis,  100  millinmpfres  being  employed  daily  for  sii  weeks.  Tiie  average 
dumtion  of  each  application  wa^  ten  minutes,  and  the  electrode  employed 
was  a  umal!  zinc  olive,  mounted  on  an  insulated  shank,  the  eWtrode  being 
pressed  into  the  roughened  excavation.     At  the  end  of  six  weeks  the  whit- 


Uh  pselinrs  produced  hod  cleared  off,  and  the  patipnt  wns  nent  home  with 
direutioDS  to  return  for  aa  application  everj  two  iveeka.  The  local  and  gen- 
nral  conditions  progressively  improved  under  thin  arrangement,  and  at  the 
end  o(  six  months  she  was  diBchnrged  from  fuiiher  treatment.  At  the  ex- 
piration of  a  year  ^lie  was  sent  to  Ur.  I'arvin  for  re-exuiniDation,  who  found 
at  this  time  no  trace  of  tlie  diseaie.  The  cure  waa  permanent  and  complete, 
the  patient  djing  in  the  spHag  of  1903  of  phthi.iis  pulmonalis. 

Recurrent  Inuiierable  Caici'toina  of  the  fcrr f r.— Mrs.  C.  I.,  aged  48,  of 
Welt  Philadelphia,  vas  first  seen  September  24,  ISUT.  One  year  before  caroi- 
uoma  of  the  cervix  was  Srst  discovered,  and  two  months  before  being  seco 
by  the  author  she  had  been  curcLled  by  a  prominent  gyoecologiut,  with  the 
Blatfment  that  a  more  radical  operation  was  out  of  the  question-  Intense  and 
constant  pain  followed  the  curettage,  and  thpre  were  frequent  hemorrhages 
■nd  a  most  intolerable  odor.  The  patient's  condition  showed  every  evidence 
*f  metastasis,  yet  it  was  decided  that  the  minor  method  would  be  a  valuable 
palliative,  and  might  do  more  if  the  poor  gpneml  health  was  due  to  the  local 
condition  instead  of  to  general  infection.  The  minor  method  was  notorilingly 
begun  at  iier  home,  daily  applications  of  from  60  to  125  milliamp^res  being 
made  for  several  weeks.  As  there  was  but  little  tissue  left  after  the  curettage, 
the  indurated  and  iixed  edges  being  apparently  continuous  with  the  broad  li|^- 
ments  and  other  pelvic  structures,  a  bulbous  gold  electrode  well  covered  with 
mercury  ivns  used  after  the  first  few  applications, 

The  results  were  most  gratifying  in  the  arrest  of  the  hemorrhages,  which 
liod  been  profuse  and  weakening,  in  lessening  the  pain  and  removing  the  bor- 
nble  odor.  As  a  natural  consequence  of  this  savinj;;  of  blood,  and  at  least 
partial  arrest  of  the  autointoxication  from  the  local  disease,  the  patient  gained 
Btrength.  though  still  presenting  the  ominous  waxy  complexion  of  metastasis, 
•nd  walked  out  for  the  first  time  in  four  months,  Hopes  of  cure  were,  of 
course,  vain;  the  metastatic  growths  continued,  eauaing  death  some  months 
after  the  treatment  had  been  discontinued. 

Corcinomo  of  Ceriix  KUhuul  Eitenirion  bci/ond  the  Organ.— Mrs.  E.,  aged 
60,  was  referred  by  Dr.  Franklin  D.  Caetle,  of  Philadelphia,  October  0,  1B03, 
The  patient  had  a  history  of  uterine  disease,  but  hecame  better  after  the 
menopause  until  in  the  spring  of  the  present  year.  About  August  she  no< 
ticcd  frequent  discharges  of  bloody  tnitciis  from  the  vagina;  in  September  Dr. 
Castle  recognized  the  presence  of  cancer.  Pain,  almost  constant  in  incidence, 
had  also  appeared. 

Examination  revealed  a  destructive  ulceration  of  the  cervix  admitting 
the  index  finger,  with  the  characteristic  odor  of  canter.  After  corroboration 
of  the  diagnosis  treatment  was  begun  by  the  minor  method  November  7th,  3M 
inilliampf^res  being  given  on  that  day  with  a  small,  bulhoua,  zinc-mercury  elec- 
trode without  ether,  and  during  the  following  two  weeks  seven  additional  ap- 
plications of  250  milliamperes  were  made,  all  of  30  minutes'  measured  duration. 
Considerable  pain  now  appeared  and  the  treatment  was  discontinued.  Several 
muiU  pieces  of  tissue  pussed  a  week  later,  and  on  December  7th,  ■ 
«fter  beginning  treatment,  a  rounded  slough,  somewhut  larger  than  a  bii:kory 
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nut  was  lifted  from  the  vagina,  leaving  a  healed  wound  that  reBembled  the 
wound  resulting  from  a  vaginal  hysterectomy.  No  further  treatment  has 
been  required,  and  at  the  date  of  publication,  one  year  after  the  treatment, 
there  is  no  sign  of  either  recurrence  or  of  a  previously  implanted  metastasis, 
her  general  health  being  excellent. 

The  remaining  4  cases,  like  2  of  those  fully  described  above,  were 
all  instances  of  extensive  involvement  of  the  periuterine  tissues,  2 
having  been  previously  operated  on  by  the  knife.  Two  were  tem- 
porarily improved  and  2  died  of  peritonitis,  as  previously  stated,  before 
full  recovery  from  the  operation. 

Judging  from  the  two  cases  of  incipient  cancer  reported,  it  is 
hoped  that  the  method  will  result  in  completely  eradicating  the  dis- 
ease when  the  patient  can  be  seen  in  this  stage. 

Cancer  of  the  Body  of  the  Uterus. — The  author  regards  hysterec- 
tomy as  preferable  to  cataphoresis  in  cancer  distinctly  confmed  to  the 
corpus,  as  the  whole  of  the  disease  is  thus  capable  of  removal  without 
infection  of  the  edges  of  the  wound.  Cataphoresis  has  been  employed 
in  but  1  such  case,  in  a  patient  referred  by  Dr.  Samuel  G.  Slaughter, 
of  Lynchburg,  Va.  This  case  was  too  far  advanced  for  hysterectomy 
to  be  suitable,  and  the  minor  method,  under  unfavorable  circumstances, 
was  followed  by  temporary  improvement. 


CHAPTER  XVII. 

Thb  Cataphoric  Destruction  and  Sterilization  op 

Bectal  Cancer. 

Cataphoric  destruction  and  sterilization  is  in  many  respecta 
the  ideal  method  for  the  treatment  of  cancerous  growths  of  the  rectum 
and  perirectal  tissues.  It  offers  peculiar  advantages  for  the  destruc- 
tion of  external  growths  involving  the  tissues  about  the  anus,  for 
these  may  be  destroyed  bloodlessly  and  the  surroxmding  tissues  steril- 
ized with  great  thoroughness  in  spite  of  their  considerable  vascularity, 
while  growths  in  the  middle  or  upper  portions  of  the  rectum  may  be 
destroyed  with  equal  thoroughness  without  interference  with  the 
sphincter.  These  advantages  can  only  be  fully  appreciated  in  actual 
practice. 

It  should  be  added,  also,  that  experience  has  shown  that,  though 
full  anesthesia  is  required  for  major  applications  to  the  rectum,  as  in 
other  painful  operations  in  this  region,  heavy  currents  applied  to  the 
rectum  have  the  advantage  of  stimulating  the  heart  and  respiration 
to  fuller  action,  rather  than  inhibiting  them  somewhat,  as  when  ap- 
plied to  the  neck,  rendering  the  anesthesia  itself  less  dangerous  than 
usual. 

The  pain  accompanying  any  application  to  the  anal  region  will 
usually  necessitate  general  anesthesia,  though  in  mere  ulcerative  proc- 
esses above  the  lower  third  of  the  rectum  much  can  be  done  by  repeated 
minor  applications.  Large  growths  in  either  situation  demand  a 
major  application. 

Details  of  the  Uajor  Application  in  Cancer  of  the  Ano-rectal 
Begion. — The  dorsal  position  is  usually  best  for  the  major  application, 
the  patient  and  apparatus  being  disposed  as  described  in  the  preced- 
ing chapter,  the  legs  supported  by  leg-holders,  and  a  deflated  Kelly 
pad  or  a  piece  of  rubber  sheeting  being  placed  between  the  negative 
pad  and  sacrum  to  divert  the  return  current  away  from  the  nearest 
parts,  and  to  act  as  a  drain  for  the  cold  water  irrigation  of  the  outer 
portions  of  the  rectum  during  the  application. 

For  anal  and  external  growths  the  host  active  electrodes  are  the 
No.  1  breast  variety,  six  to  eight  of  which  should  be  attached  to  the 
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treatment  bini3ing  post  ready  for  use,  of  which  from  three  to  six 
should  be  used  simultaneouBly. 

For  growths  within  the  rectum  the  rectal  electrode  is  essential, 
or  in  those  low  down  the  No.  3  breast  may  be  used,  insulated  to  a 
point  near  the  end.  Several  electrodes  should  be  ready,  though  but 
one  can  be  employed  at  a  time  above  the  anus  owing  to  lack  of  space. 
These  electrodes  are  to  be  inserted  preferably  by  touch,  with  the  finger 
protecting  the  point  until  it  is  made  to  enter  tbe  growth.  The  same 
care  in  watching  the  local  temperature  produced  at  the  site  of  the 
application  is  to  be  employed  as  in  major  applications  to  the  neck  of 
the  uterus,  a  hard-rubber  pipe  being  inserted  alongside  the  electrode 
tlirough  which  a  little  cold  water  is  admitted  into  the  rectum  when- 
ever the  linger  shows  an  unpleasant  rise.  This  precaution  is  only 
necessary  when  endeavoring  to  force  a  heavy  current  through  a  com- 
paratively small  electrode  contact.  At  intervals  of  twenty  minutes 
or  so  the  current  should  be  turned  off  and  the  electrode  replaced  by 
another  freshly  amalgamated  one,  which  may  be  placed  in  a  slightly 
different  position,  thus  gradually  destroying  all  portions  of  the  growth 
and  sterilizing  its  various  ramifications.  The  amount  of  the  current 
and  its  duration  must  depend  entirely  on  tlie  judgment  of  the  operator, 
assisted  by  inspection  through  a  speculum,  but  is  mainly  governed 
by  the  sense  of  touch,  as  it  is  a  striking  fact  that  carcinomatous  growths 
lose  their  hardness  completely  when  devitalized  in  this  way. 

After-trcatment.^The  after-history  of  a  case  in  which  the  major 
application  has  been  made  is  very  simple.  Pain  will  rarely  persist 
longer  than  the  effect  of  the  ether,  but,  should  it  remain  longer,  it 
may  be  lulled  by  the  administration  of  morphine,  which  in  some  cases 
has  the  further  advantage  of  partially  locking  up  the  secretions  imtil 
the  slougji  comes  away,  from  seven  to  fourteen  days  later,  when  the 
passage  of  the  slough  will  be  followed  by  normal  fecal  evacuations.  In 
one  case  in  which  an  obstructive  stenosis  had  existed  for  some  time 
before  the  application  the  feces  were  evacuated  the  day  after  applica- 
tion, the  hardened  parte  having  contracted  at  once  to  a  degree  to  make 
tiiis  possible. 

Ae  soon  as  odor  develops  the  site  of  application  must  be  frequently 
irrigated  with  solutions  of  hydrogen  dioxide,  potassium  permanganate, 
or  creolin,  and  when  the  bowels  begin  to  move  the  feces  should  be 
kept  liquid  by  daily  doses  of  a  teaspoonful  of  Epsom  salts  in  a  cup 
of  hot  water,  taken  before  breakfast. 
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At  the  end  of  the  fourth  week  an  examination  will  usually  show 
that  no  evidence  of  the  disease  exists,  its  site  being  occupied  by  a  nar- 
rowed canal  with  healthy  walls.  Our  patient  is  evidently  well,  if 
there  are  no  diseased  glands  or  other  metastatic  developments ;  but  it 
is  at  this  point  that  we  should  insist  that  our  duty  and  the  patient's 
interest  require  that  we  make  a  thorough  examination  of  the  site  of 
the  disease  every  four  weeks  at  first,  and  later  at  greater,  but  regular, 
intervals,  until  a  sufficient  time  has  elapsed  to  exclude  the  possibility 
of  some  cells  having  been  overlooked.  It  is  lack  of  this  after-observa- 
tion that  has  doomed  many  cases  to  failure  that  might  have  been  saved 
after  other  methods  of  local  eradication.  On  the  slightest  suspicion 
of  nodular  formation  at  or  near  the  site  of  the  healed  area  a  minor 
application  with  a  zinc-mercury  point  should  be  made,  and  this  can 
be  done  effectively  under  cocaine  if  repeated  sufficiently  often,  thus 
completing  the  effort  at  final  eradication  that  would  have  failed  with- 
out this  precaution. 

Illustratiye  Cases. — Inoperable  Adenocarcinoma  of  the  Upper  Rectum, — 
Mrs.  v.,  aged  50,  of  Pottsville,  Pa.,  was  first  seen  in  October,  1895.  She  had 
been  ill  for  twelve  years,  the  main  feature  of  the  case  being  an  offensive 
rectal  discharge  that  resulted  in  many  stools  and  great  impairment  of  health. 
There  was  a  history  of  twenty-five  stools  per  day,  of  dark  color,  liquid  con- 
sistence, and  most  offensive  odor,  and  the  patient  complained  of  constant  pain 
in  the  left  groin.    Her  color  was  poor  and  general  health  bad. 

On  October  10,  1895,  she  was  placed  on  minor  zinc-mercury  applica- 
tions, administered  daily  with  the  hollow  bulbous  zinc-mercury  electrode  (Fig. 
73),  the  insertion  of  which  was  facilitated  by  keeping  a  cushion  of  albolene, 
by  injection  through  the  electrode,  in  front  of  the  instrument.  This  enabled 
the  proper  placement  of  the  electrode  to  be  comparatively  painless,  and  it 
was  found  that  the  oil,  though  a  nonconductor,  did  not  prevent  the  ttow  of 
the  current  when  the  instrument  was  in  contact  with  the  ulcerations.  It  is 
probable  that  it  was  of  service  in  preventing  useless  diffusion. 

The  current-strength  at  first  was  40  milliampdrea,  which  was  later 
increased  to  100  by  the  expedient  of  passing  a  little  4  |)er  cent,  cocaine  solu- 
tion through  the  electrode  after  placing  it  in  position.  No  note  was  made 
of  the  duration  of  these  applications,  but  at  this  time  the  practice  varied  be- 
tween the  limits  of  five  and  fifteen  minutes — the  latter  length  of  time  but 
rarely. 

Under  this  active  treatment  a  great  change  for  the  better  appeared 
in  the  character  of  the  discharge,  its  offensiveness  abating  and  the  general 
condition  improving.  At  this  time  a  living  fragment  of  the  growth  was  de- 
tached by  the  electrode  manipulation,  and  this  was  kindly  examined  by  Dr. 
Alfred  Stengel,  who  pronounced  the  growth  an  adenocarcinoma.     After  six 
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montha  of  almost  daily  &ppIicatiunB  thp  pntjent  returned  to  hpr  home  bo  greatly 
iiii|)roved  that  there  were  but  two  Htoola  per  day,  o[  iinproved  oousidteuce  and 
charncter.  At  last  arpounts,  some  thr?e  year?  later,  she  remained  well,  but 
her  prspcnt  condition  is  unknown. 

During  the  latter  part  of  the  treatment  the  applieations  were  made  &• 
far  up  as  eiglit  inehea  from  the  anus. 

Remin-ent  Carcittonia  of  Rectum. ^-The  mother  of  a.  physician  of  weatern 
Pennsylvania,  aged  GO.  was  first  seen  October  SS.  1001.  sufTering  from  a  re- 
current carcinoma  in  the  iseliio-rectal  region,  The  original  growth  involved 
a  portion  of  the  sphincter  and  had  been  removed  by  a  Pittsburgh  B<lr- 
geon  ten  months  before  by  a  modified  Kraske  npeiation.  When  seen  a  sinus 
was  fiiiind  to  the  left  of  the  amis  with  infiltrated  and  indurated  edges,  com- 
municating with  a  cavity  about  two  ineliea  in  depth,  the  whole  (^owtli  being 
about  the  siie  of  a  Itnioo.  The  rectal  miicoiis  membrane  was  intart  and  ap- 
parently healthy. 

At  the  applicalioa  the  cavity  was  filled  with  liquid  mercury,  and  into 
the  mercury  was  inserted  &  gold  tubular  electrode,  amalgamated,  the  two 
together  constituting  a  mercuric  electrode  that  accurately  fitted  the  cavity 
in  the  center  of  the  growth.  From  400  to  (150  milliamperes  was  maintained 
for  one  hour  and  fifty  minutes.  During  the  passage  of  the  current  the  in- 
duration melted  down,  the  progress  of  the  steriliicalion  being  determined  by 
the  increaiing  diBHppearnncc  of  the  induration.  The  application  was  well 
borne,  degtroycd  the  odor  of  the  discharge,  and  relitrved  the  pain.  After  the 
separation  of  the  d^brin  the  cavity  very  nearly  closed  by  granulation. 

Her  condition  six  weeks  later  was  greatly  improved:  but  it  was  at  this 
time  thought  best  to  make  another  application,  as  a  part  of  the  wound  had 
not  healed  and  was  suspicious. 

On  December  15th  she  was,  therefore,  again  anesthetiwd  and  the  proc- 
ess repented  with  from  200  to  300  niilliamp«res.  It  was  only  necessary  to 
keep  up  this  application  forty  minutes. 

ITie  hcniing  was  complete  after  the  second  application,  and  in  Jtine, 
IDOS,  her  son  reported  the  disease  apparently  cured,  though  the  patient  wna 
weak  from  a  recent  attack  of  the  grip.  She  remained  in  reasonnbly  good 
health  for  about  n  year,  when  death  occurred  from  probable  metastasis. 

Annular  Carcinnma  of  I'pper  Wecitim.— Mr.  T.,  aged  ii  years,  wan  brought 
to  me  from  Cainpello,  a  suburb  of  Boston,  Mass.,  August  1,  10O2,  with  tho 
following  history:  He  had  been  in  the  postsession  of  excellent  health  until 
about  nine  months  before,  when  abdominal  troubles,  supposed  to  be  of  a  dys- 
peptic nature,  brought  him  under  the  care  of  his  family  physician.  Not  tend- 
ing relief,  he  went  to  California  in  tbe  spring  of  1002,  and  on  his  return,  in 
April,  was  found  to  have  lost  twenty-six  pounds  in  weight.  Obstruction  of 
the  bowels  finally  developed.  He  was  examined  by  Dr,  Cabot,  of  Boiton.  in 
June,  and  carcinoma  of  the  rectum  was  clinically  diagnosed,  the  diagnosis  lie- 
ing  confirmed  by  the  microscope. 

On   examination   llic   finger  encountered  a   firm   constriction   about  five 
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inches  from  the  anus,  the  lumen  of  which  would  not  admit  the  distal  phalanx. 
The  constriction  was  cylindric,  apparently  more  than  an  inch  long,  and  the 
edges  were  ulcerated  and  emitted  the  characteristic  odor  of  malignant  disease. 
For  some  time  the  ribbonlike  stools  had  been  replaced  by  watery  discharges 
only  under  the  action  of  salines.  The  patient's  color  was  good,  but  he  was 
greatly  emaciated  and  suffered  from  pain  in  the  left  groin. 

Notwithstanding  the  unfavorable  clinical  evidences  of  metastasis  the  pa- 
tient was  admitted  to  a  private  hospital  and  on  August  3d  he  was  etherized 
and  a  major  application  of  zinc-mercury  cataphoresis  applied  as  described, 
with  the  assistance  of  Drs.  Hermance  and  Frank  White.  A  current  of  500 
milliamp^res  was  gradually  attained  and  kept  up  for  sixty-nine  minutes,  ex- 
clusive of  the  time  necessary  to  change  and  readjust  the  electrodes.  At  the 
end  of  this  time  all  portions  of  the  growth  appeared  soft  to  the  finger,  and 
examination  with  a  lighted  procto$?cope  showed  the  diseased  area  changred  to 
a  grayish  white. 

On  the  sixth  day  the  general  comfort  of  the  patient  was  disturbed  by  a 
rise  of  temperature  to  102**  F.,  with  the  development  of  localized  swelling  in 
front  of  the  pubes  and  inability  to  void  the  urine  naturally.  Both  of  these 
symptoms  persisted  for  several  days,  during  which  time  an  increasing  quantity 
of  debris  passed  from  the  rectum,  a  bedpanful  of  necrosed  tissue  finally 
passing  in  a  single  stool,  followed  by  normal  fecal  passages.  The  patient 
went  home  at  the  end  of  three  weeks. 

On  September  22d  I  examined  the  patient  and  found  the  parts  healed, 
soft,  normal  mucous  membrane  covering  the  site  of  the  growth,  but  there 
was  apparently  a  valvular  constriction  produced  by  scar  tissue  on  the 
anterior  aspect.  The  evidences  of  general  metastasis  still  persisted,  showing 
that  the  excellent  local  result  had  probably  been  attained  too  late  for  an 
actual  cure. 

The  general  ill  health  continued  after  the  patient  returned  to  his  home, 
resulting;  in  death  at  the  end  of  about  six  months,  without  recurrence  of  the 
disease  in  the  rectum. 

Tliis  case  is  a  comparatively  recent  one,  and  was  therefore  treated  by 
the  most  approved  technique  so  far  developed,  the  use  of  the  cooling  current 
of  water  pennitting  a  thorough  destruction  of  the  local  growth  without  any 
deleterious  heat  effects  in  the  rectum  below  the  growth,  and  without  inter- 
ference of  any  kind  with  the  sphincter.  The  amount  of  devitalized  fragments 
discharged  during  the  second  week  was  most  remarkable,  a  quantity  described 
by  the  nurse  as  a  bedpanful  having  come  away  at  one  time,  besides  a  num- 
ber of  separate  fragments  previously.  The  relief  of  the  fecal  obstruction  was 
immediate,  and  the  patient's  general  condition  improved  so  much  for  a  time 
that  had  not  the  pain  which  he  had  complained  of  for  several  months  failed 
entirely  to  be  relieved  we  would  have  felt  doubts  of  the  presence  of  glandular 
infection  within  the  abdomen  or  other  metastatic  deposits. 

A  study  of  the  history  of  this  case  prior  to  the  application  is  also  inter- 
esting and   instructive.    In   November,    1901,   a   person,   previously   in   good 
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hcnll.li,  eoni]iJBms  of  abdnmiiinl  symptoms,  for  wliicli  }ie  rpprive^  treatment 
directed  towHiil  a,  supposed  digestive  disorder.  Nut  flnding  relief,  he  givaa 
up  Ilia  buainesa  in  t!ie  spring  and  goes  to  Cnlifomin  for  tho  possible  benefita 
of  the  ehajiRe.  AVhile  thpre  and  on  his  rpliirn  in  April  he  is  wcrap,  having 
lost  twenty-six  poiinda'  ireight  in  spite  o(  a,  moderate  pliyaique.  anil  it  mity 
be  addud  tliut  this  loss  was  abown  to  have  been  mainly  abdomiuul,  tbp  wftlla 
of  wbiph  beCBine  remarkably  flaeeid.  The  inteatinal  sluggiahnesa  and  imin 
llntilly  culminated  in  obstruction  and  the  diacoveiy  of  tbe  c 
follgwing  June. 

An  important  deiluetion  from  tliese  facts  is  that,  i 
when  discovered  was  confined  mainly  to  the  rectal  walla,  and  not  extensively 
Btlached  to  the  surrounding  structures,  it  must  have  existed  so  long  t>e(urc 
the  appearance  of  the  Hrst  symptoms  in  November,  IJHII,  as  to  huve  given 
rise  to  extensive  metastasis  at  that  time,  for  the  general  sympioniB  could  not 
have  been  due  to  the  local  growth  alone. 

In  other  words,  this  ease  was  only  curftble  by  present  methods  in  the 
atage  in  which  the  symplonia  could  only  Imve  been  those  of  siTnpIc  constipa- 
tion. After  NoTember  the  question  of  n  remedy  concerned  only  the  brat 
palliative.  Such  a,  hialory  emphasizes  the  importance  of  a  thorough  ex- 
nminatifin  of  the  stools  and  of  the  lower  digestive  tract,  and  the  medical  at- 
tendant need  not  wait  \intit  he  hat  developed  a  technical  expertness  in  the 
use  of  rectal  specula  before  he  inveatigates  these  cases.  The  ex»mitiiri<;  finger 
IB  all  tbflt  is  needed  to  waMe  n  diagnosis  of  rectnl  caneer  In  W  per  wnt.  of 
the  cases,  and  tlie  taelua  erudUui  is  but  alight,  indeed,  that  is  not  suHlcient 
for  the  purpose. 

Reearrenl  Carcinoma  of  thf-  Rectum. — Mrs.  E.  C.,  agsd  52  years,  who 
WHS  referred  to  mc  by  Drs.  Benham  Snow  and  J.  GriiHth  Davis,  of  New 
York,  in  January,  1003,  had  been  of  costive  habit  for  years,  but  after  the 
menopause,  three  years  ago,  the  constipation  was  pronounced,  and  occdsiorollf 
she  would  have  some  bleeding  from  the  rectum.  In  June,  1002,  «he  consulted 
Dr.  Davia,  who  called  Dr.  Hermann  J.  Boldt  in  consultation-  A  d.'a<niosis  of 
colloid  carcinoma  of  the  lower  rectum  wns  made  and,  on  the  twenty-fourth  ot 
June,  Dr.  Boldt  removed  the  growth  and  gave  an  unfavorable  prognoEua.  In 
November  she  was  re-examined  and  a  recurrence  found.  The  case  was  now 
pkced  in  the  core  of  Dr.  Snow,  who  applied  Roentgen  rays  for  several  months, 
and,  as  the  growth  was  partly  external,  rnnsiderBhle  benefit  was  derived  from 
the  radiation,  though  the  upper  portion  of  the  growth  progressively  increased. 

On  January  26,  1003.  the  patient  was  admitted  to  St.  Elizabeth's  Hos- 
pital, New  York,  and,  at  Dr,  Snow's  request,  I  made  a  major  application  of 
linc-mercnry  cataphoreais,  assisted  by  Dr.  Herman  Grad,  of  New  York. 

The  growth  at  this  time  involved  the  whole  periphery  of  the  anal  scar 
and  both  labia,  of  the  vagina  nearly  to  the  clitoris,  the  perineum  having  been 
removed  at  the  first  operation,  and  extended  up  the  rectum  about  threft 
inches,  completely  blocking  its  lumen.  The  anterior  wftll  of  the  vagioft  aloo 
appeared  to  be  dialinctly  suspioioua. 
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The  patient  was  placed  in  the  position  described,  three  pointed  zinc- 
mercury  electrodes  were  inserted  in  different  portions  of  the  growth,  and  500 
milliamp^res  was  gradually  attained  .during  the  first  half-hour,  afterward 
increased  to  1000  milliampdres.  This  large  current  was  maintained  for  more 
than  an  hour,  the  whole  operation  consuming  two  and  a  quarter  hours.  The 
immediate  softening  of  the  whole  mass  was  a  mo»t  interesting  result  to  the 
onlookers. 

The  patient  suffered  little  or  no  pain  subsequently,  and  three  days  later 
was  taken  to  her  home,  some  two  hours'  journey.  Dr.  Davis  reported  that 
the  sloughy  quite  a  large  one,  came  away  February  7th,  bloodlessly;  that 
fecal  evacuation  had  been  resumed,  but  that  she  suspected  several  minute 
nodules  near  the  urethra  would  need  further  treatment.  The  whole  of  the 
vast  surface  exposed  by  the  slough  appeared  to  be  healthy. 

The  patient  was  therefore  readmitted  to  the  hospital,  and  on  the  22d 
of  February  was  again  etherized  and  the  doubtful  spots  situated  on  the  upper 
portion  of  each  labia  majora  and  just  below  the  meatus  urinarius  were  de- 
stroyed by  the  simultaneous  use  of  several  zinc-mercury  points  with  a  cur- 
rent of  from  400  to  500  milliampdres  for  thirty-five  minutes. 

The  site  of  the  previous  operation,  one  month  before,  was  found  to  be 
represented  by  a  most  symmetric,  clean  excavation  in  the  position  of  the 
anus,  about  three  by  four  inches  in  outside  dimensions,  beautifully  healed 
over.    The  anal  sphincter  was,  of  course,  entirely  destroyed. 

The  patient  again  returned  to  her  home,  but  it  was  later  found  that 
the  disease  existed  in  the  vagino-vesical  septum,  where  its  presence  was  sus- 
pected at  the  original  application,  and  the  disease  recurred,  with  a  finally 
fatal  termination,  in  spite  of  Dr.  Davis's  devoted  care  and  attention. 

Recurrent  Carcinoma  of  Rectum. — Mr.  P.  B.,  aged  75,  of  Reading,  Pa, 
was  referred  by  Dr.  W.  F.  Marks,  in  August,  1903.  The  patient  had  had 
hemorrhoids  for  twenty  years,  malignant  disease  supervening  two  years  ago. 
Four  months  before  being  seen  a  growth  had  been  excised  by  a  surgeon  in 
Reading. 

Examination  showed  a  large,  fungating  carcinoma  surrounding  the  anal 
opening  and  extending  four  inches  up  the  canal,  with  practical  obliteration  of 
its  lumen.  The  patient  was  emaciated  and  anemic,  and  suffered  from  con- 
stant agonizing  pain. 

Notwithstanding  the  age  of  the  patient,  a  major  application  was  de- 
termined upon  and  was  made  August  30th,  after  the  technique  employed  in  the 
case  described  above.  From  700  to  800  milliampdres  were  employed  with 
four  zinc-mercury  points,  the  duration  of  the  application  being  one  and  a 
half  hours. 

The  patient  bore  the  anesthetic  and  application  well.  During  the  fol- 
lowing night  there  was  an  almost  constant  discharge  of  feces  spontaneously, 
the  softening  and  devitalization  of  the  growth  reopening  the  obstructed  rec- 
tum. The  slough  came  away  in  about  fourteen  days,  leaving  a  remarkably 
clean  wound,  with  soft  edges. 
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During  tliE  application  it  bccnme  po^aible  to  insert  thp  flnf^er  through 
the  stricture  produceii  by  the  diseiise,  rcvenling  disease  on  the  prostatic  w«Jl 
of  the  rectum  at  a  situation  immediately  beneath  the  proB(Bt«.  TIliB  obfiei^ 
ration  rendered  a  guarded  prognosis  necessary,  and  led  to  B  second  ap- 
plication to  altompt  the  destruction  of  nodules  in  this  aituation,  which  wbs 
made  October  22d.  Meantime  the  patient's  health  had  Rreatly  improved,  the 
bowels  moved  regularly,  and  be  was  able  to  go  about  the  house  for  the  first 
time  in  aeveral  months.  At  the  second  application  200  niilliampCres  were  ap- 
plied from  a  single  electrode  for  thirty-five  minutes. 

Two  months  later  the  parts  had  healed  auffieii^nlty  to  allon*  of  a  thor- 
ough exploration  of  the  rectum  above  the  parts  treated,  and  an  ridditiona.1 
suapjcious  nodule  was  discovered.  A  third  application  nas  therefore  made 
December  13,  1903,  of  from  300  to  000  niilliamperea.  The  patient,  unfortun- 
ately, failed  to  regain  Btrcnijtb  fully  afl^r  this  application,  and  died  about 
one  month  later. 

The  final  union-ard  result  in  this  case  illustrates  the  need  of  an  abso- 
lute command  of  the  patient  by  the  physician,  totally  unlianipered,  tf  this 
dreaded  disease  is  to  he  fought  successfully.  It  uas  my  wish  to  have  this 
patient  near  at  hand  after  the  second  application  for  such  minor  treatment 
aa  observation  suggested,  but  the  lack  of  suitAble  aocommodations  for  free 
patients  at  that  time  made  this  impossible,  necessitating  an  elTort  to  accom- 
plish results  at  once  that  should  have  been  spread  over  a  longer  time. 

Sarmma  of  the  soiTwm,— Mrs,  C.  A.,  nged  26,  of  Royersfprd,  Pa,,  ftp- 
plied  for  treatment  October  1,  1003,  with  a  hard  tumor  nearly  filling  the  pel- 
vis, examination  by  the  vagina  and  rectum  showing  it  firmly  attached  in  ita 
whole  extent  to  the  inner  wall  of  the  sacnim. 

She  had  had  two  confinements,  which  were  terminated  by  in-slrumental 
delivery,  both  children  dying  in  childbirth,  and  a  more  recent  confinement, 
terminating  seventeen  months  before  being  seen,  in  whieli  the  child  was  de- 
livered normally,  without  instrummtB,  and  was  living.  The  tumor  was  not 
discovered  until  March,  1003,  when  the  baby  was  11  months  old. 

The  progress  of  the  growth  was  noted  by  her  physician  for  several 
months,  and  she  was  finally  aent  to  a  PhilndolphiA  hospital,  where  an  open- 
ing was  made  In  the  median  line  of  the  abdomen.  The  true  nalure  of  the 
growth  was  then  discovered  by  the  surgeon,  and  the  wound  was  closed  with- 
out efTort  at  removal  of  the  growth,  which  was  pronounced  inoperable.  This 
was  in  September,  three  weeks  before  cominjf  under  the  author's  observation. 
After  leaving  the  hospital  she  was  sent  by  her  former  medical  attendant.  Dr. 
James  C.  Mewhinney.  of  Boyersford,  to  Dr.  W.  \V.  Keen,  of  Pliiladelpliia, 
who  concurred  in  the  diagnosis  of  sarcoma  of  the  sacrum,  nnd  stated  that 
an  operation  would  probably  be  fatal,  and  surely  result  in  paralysis. 

The  patient's  general  condition  waa  subnormal,  she  being  ancmir,  thin- 
ner than  usual,  and  beginning  to  suffer  from  stricture  of  the  rectum.  An  at- 
tempt to  destroy  the  growth  wiis.  nevertheless,  determined  upon. 

October  5.  1M3,  o  mnjor  caMphoric  applicalion  was  made,  with  the  kiod 
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kMJsttince  of  Dr.  J.  E.  I'orter,  of  Potlstowa,  and  in  the  presence  of  Dr. 
Mewhinney.  The  pationt  uos  placed  with  her  right  side  resting  on  a  larg;B 
pad.  a.  portion  of  which  exteadcd  up  the  hnck  hetween  the  shoulders  and  in 
front  on  the  abdomen,  B.a  a  Urge  nurrtnt  was  evidently  needed.  It  was 
dM^ided  to  make  an  opening  through  the  unatfected  skin  above  the  anua  \tith 
the  cataphoric  action  itself,  with  a  view  to  saving  the  anus  and  sphincter, 
the  formation  of  a  channel  through  the  akin,  coccyx,  and  lower  end  of  th« 


Fig,  80, — Diagram  of  Medium  Section  of  PetviH  and  Sarcoma.  Tbs 
portion  destroyed  by  the  first  operation  ia  inclosed  by  a  line  of  dashes, 
and  includes  the  last  three  bones  of  the  coccyx.  The  remainder  of 
the  tumor,  including  the  first  segment  of  the  coccyx,  was  destroyed 
by  the  second  operation,  and  is  indicated  by  a  dotted  line. 

aacnim  by  the  electric  action  avoiding  all  opening  of  vessels.  A  slit  was  ac- 
cordingly made  in  the  skin,  and  a  large,  stout,  amalgamated  tine  eleotroda 
with  sharp  point  was  thrust  into  the  tumor  with  a  finger  in  the  rectum  as 
guide,  grazing  the  apparently  softened  coccyx.  This  instniment  was  uninsu- 
lated, the  purpose  being  to  make  a  wide  opening  for  the  subsequent  passage 
of  the  devitalized  tiaiiuc.  A  strength  of  1000  milliamp^res  was  shortly  reached, 
when,  the  necrosis  extending  and  showing  signs  of  heating,  three  other  more 
almder  electrodes,  each  about  seven  inches  long,  were  inserted  alongside  the 
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I  half  inches.    The  current  was  then  rUwd 
5  maintained  for  three  bxnira,  being  lowered 


£rBt  to  a  total  depth  of  four  a. 
to  IflOO  milliamperes.  whieli  w 
somewliat  during  the  la^t  hour. 

Tlie  application  waa  well  borne.  At  its  expiration  three  bums  were  found 
at  different  points  under  tlie  negative  plate,  due  to  this  plate  being  too  itilF 
to  adapt  itself  properly  to,  the  contour  nf  the  body.  These  skin  necroses  gave 
the  patient  more  subsequent  discomfort  than  the  woimd  proper,  hut  ulti- 
mately were  covered  with  soft  cicatrices,' 

Aside  from  the  accidental  necroses  of  the  skin,  the  after-onnilition  of 
the  patient  was  coriipunilivdy  comfort  utile,  the  skin  and  tUree  segments  of 


Fig.  81.— The  Two  Pieces  of  Devitaliued  Sarcoma  Tisa 
Gegments  of  the  Coccyx,  as  they  Appeared  after  Separatioi 
to  One-fourth  Si«c). 


le  and  tlw 
(Reduced 


the  coccyx  coming  awny  in  sixteen  days,  and  a  large  portion  of  the  tumor,  » 
IHece  about  the  eae  at  a  fist,  sbown  on  a  reduced  scale  in  Kg.  81,  coming 
away  on  the  twentieth  day,  with  a  sharp  hemorrhage,  readily  controllod  by 
pressure. 

After  the  separation  of  the  slough,  which,  by  the  way,  was  pracUcBlly 
inodorous  baring  been  dressed  with  carbolized  zinc  oxide  powder,  the  con- 
ditions were  as  follows:   There  was  an  opening  about  three  inches  in  diameter 


'Since  the  date  of  treatmeni 
changed  from  a  cotton  compretis  t 
tion  of  burns  of  this  character. 


of  this  patient  the  negative  pad  has  been 
a  clay  pad,  resulting  in  an  entire  elimina- 


ILLUSTRATIVE  CASExS. 


Vig.   .S2.— PhotogTHph  of  Scir  Seven  »nd  One-half  Months  nftiT 
npstnn'ti.iti  of  Sarcoma  of  Sacmiii  (Full  Size).    A,  sinus  lending  into 
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Careful  Ettcn- 
I  at  this  time. 
I  way  cIPHuly, 


extending  into  the  rectum,  the  lower  eilge  lining  one  and  a  haU  inclies  from 
the  intact  anua.  At  the  bottom  ol  tliis  opening,  wliich  was  two  inches  dnp, 
the  red  tissue  of  about  one-half  of  t)ip  tumor  was  viBiblc  (Fig.  80).  That 
this  was  a  portion  of  the  tumor  was  clearly  shown  by  vaginal  and  rectal  ex- 
amination, the  finger  now  being  able  to  be  hooked  over  its  up|>er  border. 

On  November  2d  a  eeeond  major  application  was  made  through  the 
OTiening,  with  long  electrodes  so  insulated  as  to  protect  the  healthy  edges  of 
tlie  opening.  A  current  of  IDOO  mil ti amperes,  later  decreased  to  80().  was  em- 
ployed (or  one  and  three- fourths  hours,  with  four  electrodes 
tion  to  the  dispersing  pad  prevented  accidents  in  tliU  silualion  i 

The  devitalized  tumor,  about  the  size  of  a  large  fist,  came 
without  a  drop  of  blood,  in  seventeen  days,  leaving  absolutely  n 
nanta  ill  its  former  situation.  Kxamination  through  the  wound  ahoHei 
lower  third  of  the  sacrum  roughened  on  its  inntr  wall,  and  the  devitalized 
first  segment  of  the  coccyx  was  pielied  out  of  tlie  wound  painlessly  two  weolts 
Inter   (Fig.  81). 

During  December  efforts  were  made  to  direct  the  fecal  ditichargeii 
through  the  natural  anal  opening,  all  discharges  having  thus  far  passed 
through  the  operative  opening  owing  to  the  destruction  of  the  posterior  rectal 
wall.  Several  hard  rubber  tubes  of  various  sizes  and  curves  were  inserted 
into  the  rectum  through  the  anus,  but  wll  failed  of  their  purpose  and  were 
finally  abandoned,  the  fecnl  discharges  continuing  to  pass  through  the  wound 
until  its  gradual  narrowing,  late  in  the  winter,  diverted  the  feces  into  the 
nut  urn  I  c  ha  II  net  through  tli<>  anui. 

Tlie  patient  sat  up  in  the  second  week  of  December,  went  downstairs  on 
Christmas  day,  and  walked  out  January  10th-  On  January  13tb  she  had  the 
first  natural  movement  through  the  anus. 

At  the  present  time,  more  than  one  year  after  the  last  application,  the 
patient  is  in  uniianatly  good  health,  with  no  evidence  of  fullness  or  growth 
of  any  kind  in  the  pelvis  or  elsewhere.  Slie  walks  and  sits  easily,  and  the 
opening  is  so  small  as  scarcely  to  admit  a  small  quill  (Fig.  82) ;  it  is  believed 
Ihut  it  will  ultimntety  close  entirely. 

At  the  time  of  the  second  application  a  small  portion  of  the  growth  was 
removed  and  sent  to  the  Philadelphia  Clinical  Laboratory  for  histologic  ex- 
amination.   l*ho  report  characterized  the  growth  bb  a  fibromyxosarconia. 

Inoprmblc  Mi/rosarmmit  of  Perinclal  Rftrhn.—T.  McD.,  aged  44,  was 
first  seen  March  25,  1D04.  The  patient  had  been  confined  to  bed  for  some 
time  with  an  enormous  protuberant  growth  of  the  perirectal  tissues,  shown  in 
its  superflcial  aspect  in  Fig.  93.  Nearly  a  year  before  that  time  his  phyaiei&ti, 
Dr.  J.  J.  Burke,  of  Philadelphia,  discovered  lumps  high  up  in  the  rectum  and 
took  him  to  a  distinguished  surgical  authority  in  Philadelphia.  In  October. 
1003,  be  was  admitted  to  the  Presbyterian  Hospital  and  an  incision  was 
made,  but  the  case  was  found  to  l>e  inopersble,  the  d 
being  confirmed  by  the  microscope.  His  condition  had  grown  steadily  i 
from  the  first  discovery  of  the  growth,  freth  portion*  ol  the  growth  ( 
tinuully  breaking  down  and  distbnrgiug  a  mucoid  material. 


Exammntion  Bhowed  an  indurated  tumor  uf  the  right  ^itie  of  tlie  anua, 
piglit  incliea  wide  by  a  loot  long,  tlie  normal  tisHUfs  uf  Hit-  anus  being  re- 
placed hy  the  eroded  and  friable  tissue  wbere  tbe  growth  lind  broken  down. 
The  patient  wag  extremely  pale,  and  had  lost  much  weight  in  the  past  six 
monlhB. 

On  Mareh  29th  the  patient  was  anesthctiwd  and  1400  milliamperes,  de- 
creasing to  BOO  because  of  poor  acid  batteries,  was  employed  for  two  hours 
and  twenty  minutes,  with  seven  long  zint^- mercury  electrodes  thrust  deeply  into 


Vig.  83.— Photogmph  of  Case  of  T.  McD.  Taken  Before  Second 
Operation,  Showing  Large  Si*e  of  Eitemal  Growth  at  that  Time.  Two 
Electrodes  are  in  Place.  Ready  for  tlii?  Current  to  he  Turned  on. 


the  growth.  The  application  was  well  lairne,  and  a  large  slough  came  away 
on  the  eleventh  day. 

(tn  April  15th  a  second  operation  was  done,  the  photograph  (Fig.  83) 
being  taken  just  as  the  current  was  being  turned  on.  From  1000  to  1700 
miUiamperea  were  used  with  eight  electrodes  for  one  hour  and  twenty-aijc 
minutes,  new  dry-eell  batteries  being  employed. 

On  May  lOth  a  third  operation  waa  done  under  Ether,  1250  millialup^red 
being  employed  for  two  and  a  half  hours. 

The  several  operations  having  each  improved  the  patient's  condition  very 
greatly,  and  the  disease  being  left  in  scattered  spott  leading  high  up  the  rec- 
lewhut  dangerous  for  a  major  application,  lie  was  now 
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s  he  was  now  well  able  to  make  the 
t  each  gianct  bj  puncture  with  100  to 


a  biwepkly  office  upplicHtions,  a 
a  aeparole  apot  being  treated  a 
150  milliomp^rea. 

Tlib  patient  jg  still  under  treatment  at  date  of  publication,  tiie  present  ap- 
pearance of  tlie  disease  area  being  shown  in  fig.  84.  He  walks  easilj  anil 
has  ri^uiiied  vork  lit  his  occupation. 


Fig.  84. — Photograph  of  Present  Condition  of  T.  MoD.  Taken  Six  Months 
after  that  Shown  in  Fig.  63.  Socne  Disease  Existed  within  the  Beclum  at  Lhi* 
Time,  but  a)l  External  Porta  were  Health;. 


Tlie  following  interesting  case  of  Dr.  Howard  R.  Swayne, 
Philadelpiiia,  is  reported  here  with  his  pennlssion : — 

Bpilhftioma  of  the  ilcrtuni.— Mrs,  H.,  aged  57.  In  1602  she  was  opera 
on  by  the  knife  for  cancer  of  the  cervix  uteri,  in  its  early  stages,  and  an 
parent  cure  elTected.  For  some  time  prior  to  May  4,  1904,  she  had  (lie  bi 
tiou  of  a  foreign  body  in  the  rectum,  later  occonipa«ied  by  jmln.    At  the  dnl 
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mentioned  Dr.  Swayne  discovered  a  growth  on  the  posterior  aspect  of  the  rec- 
tum about  three  inches  above  the  anus.  The  diagnosis  of  epithelioma  being 
confirmed  by  a  microscopic  examination,  he  determined  upon  its  eradication  by 
the  author's  method,  and  she  was  accordingly  placed  under  ether  and  500 
milliampdres  applied  with  the  spear-shaped  rectal  electrode  for  one  hour. 
There  was  considerable  secondary  hemorrhage  on  the  fourteenth  day,  on  the 
separation  of  the  slough,  readily  controlled  by  an  injection  of  MonsePs  solu- 
tion in  glycerin  in  the  proportions  of  2  fluidrachms  to  0  ounces. 

The  patient's  general  condition,  which  had  been  poor,  gradually  improved, 
and  at  the  time  of  this  report,  six  months  after  the  opera tion,  she  is  in  ex- 
cellent health,  with  no  sign  whatever  of  recurrence. 


t 


cnAPTEK  xvrii. 

Displacements  akd  Nontilacjiatio  Rgi.axation8  of  tub 
Pelvic  Visceilv. 

The  subject  of  displacements  of  the  uterus  occupies  a  large 
share  of  the  attention  of  practical  gynecologists,  partly  on  account 
of  their  inherent  importance,  and  partly  because  the  sufferings  due 
to  other  conditions  have  been  too  frequently  attributed  to  the  dis- 
placement, under  the  nltramechanical  development  of  the  older  gyne- 
cology, which  regarded  each  elaborately  classified  bend  or  tilt  as  a 
pathologic  entity,  to  be  corrected  by  a  specially  shaped  pessary.  For- 
tunately for  our  reputation  for  common  sense,  these  several  bends  and 
tilts,  with  the  exception  of  retroflexion  and  prolapse,  may  now  be 
regarded  as  of  no  more  practical  importance,  per  se,  than  the  shape 
of  the.  patient's  nose.  Unless  the  bend  or  tilt  is  accompanied  by  a 
catarrhal  or  hyperplastic  condition  or  by  fixation  of  the  uterus  or 
other  abnormality,  it  possesses  absolutely  no  Bignificnncc.  The  uterus 
being  normally  a  most  mobile  organ,  it  is  readily  seen  that  the  chief 
enemies  of  its  static  equilibrium  are  fixation,  on  the  one  hand,  and 
either  torn  or  atrophied  supporte  or  undue  bulk  on  the  other,  and  that 
our  therapeutic  efTorts  should  bo  directed  to  a  removal  of  these  more 
significant  accompaniments. 

It  is  most  important,  also,  to  ascertain  the  chronologic  sequence 
of  the  congestion  or  hyperplasia  and  the  displacement  in  cases  of 
mobile  prolapse  and  retroversion  not  due  to  laceration,  and  here  is 
where  a  singular  lapsus  occurs  in  the  current  views  of  many  gme- 
cologists,  who,  while  fully  convinced  of  the  microbic  and  neural  cau- 
sation of  other  inflammations,  still  adhere  to  the  older  theory  of  a 
mechanical  cause  for  this  one.  My  e.tpcrienee  with  two  classes  of 
young  women  has  convinced  me  that  the  congestion  and  enlargement  of 
Ihe  ulents  is  Vie  iniUal  lennn  in  all  cases  except  those  due  to  lacer- 
ation of  the  pelvic  floor  at  childbirth,  the  displacement  being  second- 
ary and  sequential;  the  proof  of  this  is  tlie  great  rarity  of  prolapse 
and  retroversion  in  nxdUparous  peasant  womeu  who  carry  heavy 
weights,  and  the  invariable  nssnciation  of  endometritis  with  tlie  very 
earliest  stage  (and  doubtless  preceding)  the  prolapse  or  retroversion 
(200) 
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of  young  women  of  the  better  classes.  This  sequence  of  events  applies 
equally  well  to  puerperal  subinvolutions,  which  are  a  most  fruitful 
source  of  displacements  and  relaxed  ligaments.  In  these  cases  all 
admit  that  the  causal  condition  is  the  failure  of  the  physiologic 
changes  that  normally  reduce  bulk  and  replace  effete  muscular  tissues. 
The  hypertrophy  necessarily  antedates  the  displacement. 

It  is  not  to  be  denied,  of  course,  that  the  elevation  of  an  enlarged 
and  catarrhal  or  subinvoluted  uterus  by  a  pessary  may,  at  times, 
relieve  the  intrinsic  condition  of  the  organ,  though  it  usually  fails 
to  do  so;  but  this  occasional  result  is  no  reason  to  assume  that  the 
displacement  or  tilt  was  primary.  Unless  the  advocates  of  the  me- 
chanical theory  are  prepared  to  affirm  that  the  bend,  tilt,  or  descent 
is  to  act  the  part  of  the  microbe  in  this  particular  inflammation,  they 
should  admit  that  its  etiology  must  be  the  usual  one,  and  that  the 
uterus  has  become  tilted  or  prolapsed  because  it  had  become  heavier  as 
a  result  of  the  catarrhal  attack.  This  reasoning  does  not  include  the 
mechanical  contributing  causes  of  retroversion  and  prolapse  in  non- 
lacerated  cases  due  to  the  pressure  of  a  tight  corset,  lifting  weights, 
or  a  sudden  jar  or  fall,  but  explains  how  these  mechanical  causes, 
acting  upon  an  already  heavy  uterus,  are  enabled  to  effect  a  disloca- 
tion of  an  organ  naturally  capable  of  most  extensive  movements  with- 
out harm. 

The  bearing  of  this  question  of  the  chronologic  sequence  of  the 
congestion  and  displacement  on  the  practical  details  of  treatment  is 
evident.  An  actual  cure  demands  that  particular  attention  be  paid  to 
the  hyperplasia  primarily,  or  to  its  cause  in  endometritis,  metritis,  or 
other  inflammatory  conditions  that  may  still  exist,  and,  if  the  remedy 
employed  be  the  constant  current,  a  concurrent  treatment  of  the  re- 
laxed supports  is  also  gained.  A  therapeusis  aimed  merely  at  the  effects 
of  these  trophic  disturbances — the  sagging — is  unscientific  and  at  times 
harmful.  What  can  be  worse  in  its  effect  upon  already  weakened 
muscular  structures  than  placing  them  in  splints  by  the  employment  of 
a  pessary?  Nature,  surely,  never  designed  that  a  skeleton  should  exist 
within  the  vagina,  and  if  the  purpose  of  the  physician  in  placing  one 
there  be  not  to  improve  upon  Nature's  permanent  arrangements,  but 
merely  to  use  this  means  to  strengthen  the  muscles,  it  should  be  re- 
called that  the  whole  teaching  of  the  modern  treatment  of  muscular 
insufficiencies  tends  to  magnify  the  value  of  gymnastics  and  to  dis- 
credit support  and  fixation.     Many  cases  of  moderate  descent  of  a 


too  hea\7  uterus  have  been  rendered  permanently  incurable  by  the 
persistent  use  of  these  contrivances,  causing  atrophy  of  the  vaginal 
muscular  layers  and  round  ligaments.  Their  only  proper  indication  is 
in  the  incurably  dilated  vaginas  of  middle-aged  or  elderly  women, 
where  a  properly  fitting  support  gives  immense  comfort,  and  should 
be  worn,  under  frequent  observation,  until  senile  involution  contracts 
the  vagina  and  renders  the  uterus  smaller, 

ELECTIUO  TREATMENT. 

The  Author's  Method. — The  pathologic  basis  for  the  use  of  elec- 
tricity in  displacements  and  relaxation  of  the  pelvic  structures  with- 
out fixation  is  of  a  twofold  nature,  dependent,  on  the  one  hand,  on 
its  power  to  cure  inflammatory  conditions  of  the  uterus  which  have 
produced  added  bulk  or  congestion,  and,  on  the  other,  due  to  its 
stimulation  of  the  muscular  structures  of  the  uterus  itself  and  its 
supports.  Viewed  in  either  light,  its  great  adaptability  as  a  curative 
agent  ia  evident,  for  it  associates  the  two  essentials  of  diminishing 
the  built  and  increasing  the  power  of  maintaining  it.  Clinical  results 
fully  bear  out  these  theoretic  conclusions,  the  only  exceptions  being 
cases  where  the  muscular  structures  have  entirely  disappeared  by 
fatty  degeneration. 

The  details  of  treatment  are  largely  dependent  on  whether  the 
organ  is  freely  movable  or  is  fixed  in  its  displaced  position  by  the 
adhesions  of  an  old  pelvic  peritonitis  or  by  diseased  appendages.  In 
the  latter  case  the  applications  must  be  restricted  to  the  vaginal 
method  until  a  considerable  mobility  has  been  gained,  when,  if  it  is 
deemed  wise  to  do  so,  the  intra-uterine  treatment  may  be  begun.  Here 
the  principal  source  of  suffering  is  usually  due  to  the  inflammatory 
conditions  external  to  the  uterus,  which,  in  addition  to  being  of 
prime  importance  of  themselves  usually  constitute  a  bar  to  intra- 
uterine treatment  until  greatly  bettered.  Both  vaginal  mercuric  cata- 
phoresis  of  50  milliamp^res  or  more  and  secondary  induced  currents 
should  be  used  at  each  seance.  (For  details  of  method  see  pages  67 
and  132). 

If  the  uterus,  on  the  other  hand,  is  movable  and  evidently  larger 
than  it  should  be  in  the  particular  physiologic  condition  of  the  patient, 
and  especially  if  there  be  a  purulent  leucorrhea,  positive  intra-uterine 
20-milliamp6re  applications  may  be  begun  at  once  with  an  appropriate 
electrode,  followed  by  the  contracting  primary  induction  current.    It 
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is  often  best  to  intersperse  several  vaginal  applications  between  the 
intra-uterine,  if  the  patient  is  in  a  position  to  receive  daily  or  tri- 
weekly treatment. 

Nothing  has  been  said,  so  far,  of  bipolar  induction  applications  in 
displacements.  Where  the  induction  current  alone  is  to  be  used,  I 
usually  prefer  the  bipolar  method,  either  witliin  the  uterus  or  vagina, 
now  that  I  have  been  able  thoroughly  to  asepticize  the  instruments, 
but  as  I  rarely  employ  the  induction  current  alone  in  these  cases  I  find 
it  best  to  use  the  same  monopolar  electrode  and  one  insertion  for 
both  currents,  turning  on  the  induction  current  after  the  constant  has 
been  turned  of!. 

The  intra-uterine  applications  suitable  to  the  curative  treatment 
of  the  conditions  underlying  retroflexion  or  prolapse  of  nonadherent 
uteri  are  exactly  similar  to  those  advised  in  chronic  metritis  (page 
117),  and  exactly- similar  contra-indications  govern  its  employment. 
It  is  usually  wise  to  correct  the  displacemejit,  however,  immediately 
before  each  application.  This  is  best  done,  in  early  and  painful  cases, 
by  placing  the  patient  in  the  knee-chest  position  and  replacing  the 
organ  by  manipulation  with  the  fingers,  assisted  by  gravity  and  by 
pressing  on  the  fundus  through  the  posterior  vault  wuth  a  pledget  of 
cotton  in  a  pair  of  dressing  forceps.  In  less  tender  cases  of  retro- 
flexion this  is  not  necessary,  the  repositing  being  easily  and  pain- 
lessly accomplished  by  inserting  the  sound-shaped  electrode  into  the 
retro  flexed  cavity  with  the  patient  in  the  dorsal  position.  Pushing 
the  handle  toward  the  pubis,  the  tip  is  now  rotated  gently  forward 
before  turning  the  current  on,  the  action  of  the  sound  being  assisted 
by  pressure  of  the  tip  of  the  finger  in  the  posterior  vault,  when  the 
fundus  will  usually  glide  easily  into  place  if  not  pushed  too  far  back 
against  the  promontory  of  the  sacnim.  The  current  is  now  turned  on, 
as  in  the  treatment  of  chronic  metritis,  the  contracting  induction  cur- 
rent usually  following  immediately  after  the  positive  constant  ap- 
plication from  the  same  instrument. 

There  is  a  distinct  contraction  usually  noticeable  in  these  cases, 
immediately  after  the  application,  and  it  is  extremely  rare  that  it  is 
necessary  or  wise,  in  the  author's  opinion,  to  follow  this  application 
up  with  any  kind  of  continued  support,  though  some  operators  use 
a  wool  tampon  with  glycerole  of  tannin  or  boroglyccride  between 
treatments.  As  this  distends  the  vagina,  it  is  apt  measurably  to  in- 
terfere with  the  strengthening  of  its  muscular  coats:   a  distinct  object 
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in  the  electric  treatment  of  tliese  conditions.  Witliout  its  use  tlie 
extent  of  reposition  required  at  eaeli  succeeding  application  will  grad- 
ually become  lessened  until  that  more  or  less  permanent  residuum 
of  either  retrofioxion  or  prolapse  is  attained  which  persists  aft«r  prac- 
tical, fijin|itomatic  cure,  even  when  all  evldeucL-s  of  hyperplasia  and 
inflammation  have  disappeared 

Such  are  the  most  important  details  in  the  electric  treatment  of 
prolapse,  retroversion,  retrofiL\ion,  and  the  occasional  cases  of  patho- 
logic anteversion,  accompanied  as  they  usually  are  in  all  stages,  by 
engorgement,  hypertrophy,  or  periuterine  inflammatory  consequences, 
and  this  form  of  treatment  ia  almost  alwa^"*  capable  of  removing  pain, 
weight,  discharge,  constipation,  or  other  evidence  of  a  morbid  condi- 
tion. It  is  by  no  moans  always  possible  to  entirely  correct  the  back- 
ward bend  of  the  uterus  or  the  downward  sagging  in  prolapse,  the 
former  being  due  to  a  local  atrophy  of  the  longitudinal  muscular 
6berB  of  the  uterus  and  the  latter  to  pmfouud  changes  in  the  mus- 
cular and  fascial  supports  of  the  abdominal  pressure,  but  enough  im- 
provement may  be  gained  from  the  cure  of  the  intrinsic  uterine  in- 
flammatory conditions  to  take  away  all  unpleasant  symptoms  and 
leave  the  patient  unconscious  of  any  departure  from  the  normal  posi- 
tion and  shape  of  the  organ.  The  following  cases  are  excellent  illus- 
trations of  the  possibilities  of  benefit  from  the  measures  recom- 
mended in  prolapse,  the  eases  illustrating  other  displacements  being 
included  among  the  cases  of  chronic  metritis. 

A  joiing  lady  o(  2(!  ye«ra.  sinter  of  a  physicior,  who  had  sufTerrd  from 
mcnorrlinlgia  end  probably  an  eiidornptritiB  since  pubpHy.  and  bad  hem 
dilated  two  years  before  neEinf;  me  witb  but  alight  re!ivf  from  the  iniCDM 
pain  at  the  periods,  prrsenled  the  lyi)ii'ul  Bymptoma  of  alniosl  complete  pro- 
lapse at  lime  of  potisultinfi  me,  the  uterus  iuf.t  presenting  at  the  vulvar 
outlet.  Tlie  limly  of  the  oqjan  was  slightly  ettlargrd  and  all  support*  relaxed, 
the  vagina  heing  distended  and  thin-wulled,  doubtless  from  the  fact  that  fIlb 
had  worn  a  Smith-Hodge  pessary  for  eighteen  months.  Tlie  pain  in  the 
bank,  bcaring-don-n  Eensnlion,  and  weight  were  to  great  aa  to  iocapacitale 
her  for  the  most  ordinary  activities.  (Jf  late,  she  hod  been  sleepless  und  nerv- 
ously enhausted.  The  pessnry  was  at  once  removed  and  daily  vaginal  Appli- 
cations made  with  both  currenta  for  three  weeks,  with  two  intra-uterine  ap- 
plieationx,  the  patient  being  told  that  she  would  feel  worse  for  a  timn. 
Later,  intra-utcrine  applications  were  employed  once  a  week,  avera^ng  33 
milliampiVreB.  At  the  end  of  two  months  the  uteru4  waa  sensibly  smatler, 
remained  higher,  and  gave  only  occasional  symptoms  of  diseomfort.  The  ap- 
plications were  now  made  once  a  month  for  three  months,  resulting  in  com- 
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plete  sjmptoniatic  cure.  Ad  examination  at  the  end  of  a  ^ear  allowed  tlio 
uterus  in  only  moderate  prolapse,  the  vaginal  supports  firmer,  and  the  patient 
unconBciouB  of  any  trouble. 

O.  R.,  aged  20,  applied  at  the  clinic  of  the  Howard  Hospital  on  August 
20,  1897,  with  complete  prolapse  of  an  bypertrophied  uterus  (Plate  XX  and 
Fig.  65).  The  cervix  protruded  about  two  inches  beyond  the  vulva.  On  pass- 
ing the  sound  into  the  cavity  of  the  uterus  it  entered  seven  inches.  Bi- 
manual examination  showed  that  the  fundus  was  well  up  in  the  superior 
strait.    The  condition  had  lasted  two  mouths. 


Fig.  65, — Sectional  View  of  a  Case  of  Hypertrophjr  and  Prolapse 
of  the  Infravnginal  Cervix  (see  also  Plate  XX). 

The  protruding  cervix  was  pushed  within  the  vulva  and  an  intra-uttrine 

application  of  cup ro- mercuric  cataphoresia  made  witli  80  mi!1iamp^reB,  fol- 
lowed by  primary  induction  current.  The  vagina  was  then  packed  with  ab- 
Horbent  wool.  On  September  3d  the  uterus  was  still  within  the  vulva,  and  the 
treatment  was  repeated  with  a  current  of  40  milliamp^res  at  this  Unie  and 
on  four  subsequent  occasions,  without  paclcing  the  vagina.  Two  months 
later  the  uterus  was  normal  in  size  and  position. 

The  results  of  intra-uterine  treatment  for  retrovereion  and  retro- 
flexion Sre  about  equal  in  effect  to  those  gained  in  prolapse,  it  usually 
being  easier  to  secure  a  symptomatic  cure  than  an  anatomic  one,  par- 
ticularly in  retroflexion,  though  the  anatomic  improvement  is  very 
great. 
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Tripiet's  Hethod.— The  fliatinctive  feature  of  Tripier's  method 
of  treating  displacements'  is  the  local  application  of  the  induced  cur- 
rent to  the  atrop!iied  librils  of  muscular  tissue.  This  involves  the 
direct,  localized  action  of  this  current  on  the  convex  aspect  of  retro- 
flexion and  anteflesion.  In  retroflexion  the  current  is  localized  in  the 
anterior  wall  of  the  uterus,  therefore,  and  in  anteflexion  it  is  localized 
in  the  posterior  wall.  His  directions  for  the  treatment  of  anteflexion 
are  as  follows  :— 

The  first  tiling  to  be  done  is  to  lubricate  the  ivctftl  probe  (Pig.  88), 
Although  it  ia  tbe  last  one  to  lie  uaed.  as  later  tbe  operator  would  h&ve  no 
diBengitged  hnnd  lo  do  so.    Then  a  towel  should  be  placed  within  reaeh. 

The  uterine  exciter  (Fig.  87),  hnving  been  dried  by  the  left  liand,  is  in- 
ierted  into  the  uterus,  uaing  for  this  ptirpose  the  left  forefttiger  as  a  con- 
ductor. After  lIiiH  the  rectal  probe  is  inserled;  this  is  the  most  delicate  [itirt 
of  the  operation;  if  not  well  done  it  nii(;ht  be  very  painful.  The  olive  must 
pans  the  internal  sphincter.  leitning  a  little  on  its  upper  edge.  Ihe  euneavity 
of  the  instrument  pointing  downward;  after  this  it  should  be  pushed  for- 
ward, below,  and  n  little  to  the  left.  When  the  olive  has  thus  reached  the 
bottom  of  the  concavity  of  the  sacrum  a  pause  should  ensue,  then  turn  Ih? 
probe  while  elevating  its  pnvilion  so  that  the  concavity  of  the  curvatuie  is 
turned  upward,  and  in  this  way  cause  the  olive  to  ffti'e  the  rear  wall  of 
the  uterus.  It  would  naturally  seem  that,  on  account  of  the  development 
to  the  left  of  the  rectal  anipulla,  the  rotation  would  he  ensier  on  thut  side, 
but  this  is  not  tlie  case;  I  have  always  found  it  infinitely  easier  to  the  ri^ht, 
and  I  have  tried  it  both  sides.  After  pushing  the  olive  from  right  to  left 
in  the  concavity  of  the  »acniin  it  must  be  brought  back  to  the  right,  while 
turning  the  concavity  of  the  probe  more  and  more  toward  the  right.  Tlie  pa- 
vilion, being  held  in  Ihe  hand  of  the  rectnl  prolie,  must  be  slowly  elevated 
during  this  rotation  movement  until  it  has  been  completely  effected.  This 
precaution  is  neeessarj-,  first,  in  order  not  to  use  the  uterus  roughly;  then, 
that  the  movement  of  rotation  may  be  more  freely  effected. 

When  the  curvature  of  the  probe  has  been  brought  parallel  to  that  of 
the  sacrum,  then  only  can  the  hand  be  gently  lowered,  pushing  lightly  so 
that  the  olive  may  come  up,  sliding  against  the  wall  of  the  uterus.  This 
last  motion,  however,  must  only  be  accentuated  when  faradization  haa  begun, 
in  order  to  give  it  strength  and  assure  a  sufficient  contact.  The  rotation 
movement  jutt  described  ia  not  always  accomplished  without  meeting  with 
some  resistance;  this  is  sometimes  easily  overcome,  but  at  other  times  it 
may  he  difficult.  The  operator  should  he  able  to  judge  according  to  the  im- 
preaaion  received  by  tbe  band  controlling  the  probe.    The  most  ordinary  ob- 
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8tacl€  to  this  maneuver  is  the  presence  of  a  fecal  mass,  hard  or  soft,  and  it 
is  something  that  cannot  be  foreseen.  The  best  way  to  avoid  it  is  to  give 
the  patient  an  injection  of  oil  before  the  application. 


Fig.  86.  Pig.  87.  Fig.  88. 

Figs.  86,  87,  and  88.— Tripier's  Rectal,  Uterine,  and  Vesical  Elec- 
trodes for  Displacements. 

The  rectal  exciter,  once  placed,  should  be  held  in  position;  then  the  con- 
ducting cord  must  be  attached  with  the  right  hand,  which  must,  at  the  same 
time,  hold  the  uterine  exciter.  It  is  necessary  to  get  accustomed  to  manage 
these  two  exciters  with  the  same  hand,  the  other  hand  being  free  to  control 
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the  induption  current  battery  and  to  govern  its  nctron.  This  hand  dirtcUng 
the  apparatus  must,  however,  be  able  dow  and  then  to  aBsist  the  olher  one, 
if  anj  cause  should  present  itself  to  modify  the  conneclion  of  the  two  probes, 
in  Hceentuating  the  motioa  of  the  rectal  probe.  The  fact  is  tliai  a,  definite 
position  cannot  always  be  given  at  once  to  the  rectal  probe.  I  have  alreeuly 
described  one  obstacle  to  its  progress:  the  existence  of  a  fecal  mass  in  the 
iatettine.    If  this  should  happen  to  be  of  any  considerable  bixe  and  a,  littl« 


Mg.  89.— Tr  p  er's  Induction  Current  Method  for  Antcfles  on. 


■oft  it  might  coter  the  poster  or  all  of  the  uteniH  ^s  \r  b  a  plaster  which 
could  only  be  penetrated  1  Itle  b  1  ttle  dur  ng  the  app  en  I  on  Muacular 
contractiona  form  another  obstacle  to  plac  ng  the  probe  Theae  alter  tha 
form  of  the  ca>  t  nhere  t1  e  lut  ons  take  p  e  They  are  of  a  Bexibia 
nature,  and  give  wav  under  the  Iluence  of  the  cincnt  however  the  re- 
■istance  they  present  cannot  be  overcome  at  once  and  t  h  by  interrupting 
the  rotation  during  the  appi  cation  tl  at  th  s  can  be  avo  ded. 


TEIFIER'S  METHOD. 

In  rettoTeraion  and  retroflexion  the  anterior  wbH  of  the  uterus  muBt  bo 
tcted  upon  and  veaico- uterine  induction  current  excitation  employed  (Fig.  90]. 
The  patient  being  in  the  dorsal  position,  the  uterine  exciter  is  flrst  inaertedi 
then  the  positive  vesicel,  ivliich  is  previously  lubricated.  After  this  the  con- 
tacts are  ealBblislied  and  tlie  appuratua  put  in  action;  the  lame  hand  then 


Helaxation  and  Functional  Incapacity  of  the  Abdominal 
Walls  and  Visceea. 

In  the  remarks  on  the  general  examinatioii  and  classification  of 
cases,  on  page  10,  emphasis  was  laid  on  the  necessity  for  distinguish- 
ing between  pelvic  ailections  and  those  that  have  their  origin  in 
relaxations  and  displacements  of  the  abdominal  viscera.  These  latter 
affections  are  almost  peculiar  to  women,  owing  to  the  frequency  with 
which  their  causation  may  be  traced  to  the  combined  effects  of  corset- 
wearing,  pregnancy,  and  sedentary  habits.  A  few  words  on  their 
clinical  aspects  are  most  necessary  in  a  treatise  on  the  conservative 
treatment  of  the  diseases  of  women,  and  particularly  in  this  work, 
owing  to  the  unique  value  of  a  certain  combination  of  electric  cur- 
rents in  their  alleviation. 

Few  women  pass  through  one  or  more  pregnancies  without  a  resid- 
ual weakening  of  the  abdominal  walls,  which,  if  uncorrected,  remains 
a  menace  to  their  intra-abdominal  tone  in  after-years.  No  one  can 
believe  for  a  moment  that  this  abdominal  laxity  and  protrusion  is  a 
necessary  sequence  of  pregnancy,  and  there  can  be  no  doubt  that  it 
owes  its  presence  to  the  pestilential  corset  imposed  upon  occidental 
women  by  a  barbarous  whim  of  our  civilization.  And  do  not  let  us 
be  self-deceived  on  this  point.  I  do  not  refer  at  all  to  tight  lacing 
and  its  horrible  results  on  the  abdominal  viscera,  but  to  the  so-called 
loose-fitting  corset  of  most  comfortable  shape,  whose  harmful  effect 
ifl  due  to  two  factors:  1.  It  supplements  the  natural  body-wall  of  the 
abdomen  by  an  artificial,  external  skeletal  support  never  inlended 
by  nature,  resulting  in  atrophy  and  weakening  of  the  abdominal  mu^ 
cles,  the  natural  support  of  the  body-wall  at  this  point.  3.  During 
and  after  the  first  pregnancy  this  artificial  skeleton,  which  had  here- 
tofore been  a  moderately  equable  support  to  all  of  the  muscles  of  the 
abdomen,  is  efficient  in  the  upper  portion  only,  leaving  about  one- 
half  unsupported  in  this  way.  and  resulting  in  a  removal  of  pressure 
and  consequent  protrusion  of  the  lower  half  of  the  abdomen.  This 
leads  directly  to  either  partinl  or  general  enteroptosis,  or  displace- 
(270) 
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ment  of  the  hollow  viscera,  and — if  there  is  a  tendency  to  fatty  de- 
generation of  the  organs — to  morbid  dilatations  also.^ 

The  dragging  sensations  and  backache  thus  produced  are  fre- 
quently mistaken  for  pelvic  disease,  though  often  not  associated  with 
any  abnormality  in  that  cavity.  Constipation  due  to  an  enlarged 
and  sacculated  colon  is  invariably  present;  and,  when  the  organs 
exhibit  also  a  weakened  musculation  owing  to  fatty  degeneration  of 
their  unstriated  muscular  coats,  we  may  have  profound  effects  on  the 
general  health  from  absorption  of  toxins  and  deficient  secretion  of 
the  glandular  organs.  An  arhythmic  heart  action  even  may  be  traced 
to  this  condition. 

The  most  effective  treatment  known  to  the  author  consists  in 
labile  applications  of  electric  currents  to  the  weakened  and  dilated 
organs  of  a  strength  that  will  induce  contraction,  as  well  as  pro- 
foundly stimulate  glandular  action.  Such  currents  must  be  from  100 
to  150  milliamperes,  which  I  believe  is  much  more  than  has  hereto- 
fore been  given  in  this  way,  and  sliould  be  simultaneously  combined 
with  the  most  powerful  primary  induction  currents,  applied  from  an 
active  pad  on  the  abdomen  to  the  large  indifferent  pad  on  which 
the  patient  lies,  as  shown  in  Plate  V,  the  movements  given  to  the 
anterior  soaped  pad  resulting  in  a  form  of  abdominal  electro-massage 
of  great  service.  In  addition  to  following  the  direction  of  the  colon 
in  these  movements,  the  active  pad  should  be  passed  down  the  flanks 
on  each  side,  just  above  the  pelvic  bones,  to  further  reach  the  motor 
points  of  the  abdominal  muscles. 

The  powerful  currents  advised  are  by  no  means  limited  in  effect 
to  the  abdominal  muscles,  but  constitute  also  a  stimulus  to  the  con- 
traction of  the  dilated  intestines,  gradually  adding  tone  by  the  re- 
generation of  muscular  fiber.  The  constant  current  in  this  dose  can 
also  be  relied  on  to  stimulate  the  secretory  and  excretory  organs  of 
the  abdomen,  resulting  in  relief  of  constipation,  general  improvement 
in  blood-conditions,  and  disappearance  of  irregularities  in  heart  action. 
In  one  case  recently  under  treatment  an  improvement  in  the  rhythm 
of  the  heart  could  be  detected  after  each  application,  probably  due 
to  direct  stimulation  of  the  sympathetic  nerves  in  the  epigastric  region. 


'It  Bhould  be  said,  however,  in  modification  of  the  above  remarks,  that 
the  "straight-front'*  corset  of  recent  adoption  produces  far  less  trouble  than 
the  older  varieties,  and,  when  put  on  2)i'operly,  is  often  a  valuable  support  to 
the  abdomen. 
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In  pronounced  caaes  of  abtlouiinal  reksation  it  will  be  wise  to 
hasten  relief  by  prescribing  a  suitable  abdominal  supporter  at  once, 
which  may  be  discarded  later  as  improTOinent  progresses. 

Massage  is  a  most  valuable  remedy  in  these  conditions  also.  The 
following  extract  concerning  its  indications  and  cftntra-indicationg  ia 
taken  from  the  recently  piibli?bed  work  by  Boardman  Beed,  M.D.' 

"Indications  for  Uassage  of  the  Abdomen. — It  may  be  well  here 
to  summariiie  in  tabular  form  the  conditions  under  which  massage 
of  the  abdomen  has  been  found  in  ray  experience  particularly  useful : — 

"1.  Chronic  gastritis  in  all  its  forms  excepting  those  accom- 
panied by  hyperehlorhydria. 

"2.  Anflcidity  or  subacidity,  except  when  dependent  upon  acute 
gastritis,  carcinoma,  or.  thouph  this  docs  not  often  coexist,  ulcer. 

"3.  Gastrectaais  not  dependent  on  or  associated  with  cancer  or 
ulcer. 

"4.  Atonic  conditions  of  the  stomach  walls,  whether  progressed 
to  the  stage  of  dilatation  or  not. 

"5,  Displacements  of  the  various  abdominal  organs,  including 

(a)  Gastroptosis. 

(b)  Nephroptoeis,  except  in  cases  in  which  the  displaced 

kidney  has  become  excessively  tender  on  pressure, 
and  always  with  care  to  avoid  manipulating  the 
movable  kidney. 

(c)  Enteroptosis. 

(d)  Hepatoptosis. 

"G.  Chronic  intestinal  catarrh,  not  complicated  by  deep  ulcera- 
tion. 

"7.  Dilatation  of  the  intestines. 

"S.  Chronic  catarrhal  appendicitis. 

"9.  Constipation  from  unknown  cau'^es  with  the  except'on  that 
deep  or  vigorous  kneading  may  aggravate  ihe  spastic  forms  and  those 
resulting  from  stricture  or  other  serious  obstruction.  In  many  cases 
massage  alone  cures. 

"10,  In  a  group  of  symptoms  which  comprise  especially  tender- 
ness, over  a  region  three  or  four  inches  in  diameter,  including  the 
umbilicus  as  its  center,  and  a  marked  pulsation  of  the  abdominal 

■"DiaeaneB  of  the  Stomach  nnd  Intestines,"  by  Boardman  Reed,  M.D.  E. 
B.  Treat  k  Co.,  New  Ycirt,  l!>n4. 
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aorta  in  the  entire  epigastric  region.  These  symptoms  have  been 
assumed,  with  how  much  truth  I  am  not  prepared  to  say,  to  denote 
congestion  or  irritation  of  the  solar  plexus  or  of  one  or  more  of  the 
other  plexuses  of  the  abdominal  sympathetic.  They  arc  often  met 
with  in  practice  and  may  be  the  result  of  auto-infection  from  the 
gastro-intestinal  tract.  My  experience  shows  that  these  symptoms 
are  usually  benefited  by  gentle  kneading  of  the  abdomen  in  connection 
with  careful  attention  to  diet. 

'Tontra-indications  for  Massage  of  the  Abdomen. — The  follow- 
ing are  the  principal  ones : — 

"1.  Ulceration  in  any  part  of  the  stomach  or  intestines. 

"2.  Cancer  of  any  of  the  abdominal  organs. 

"3.  Acute  inflammation  of  any  abdominal  or  pelvic  organ. 

"4.  Hyperchlorhydria,  acid  gastritis,  or,  indeed,  any  of  the  forms 
of  excessive  secretion  of  the  gastric  juice. 

"5.  Prolapsed  kidneys  which  are  sensitive  to  palpation. 

"6.  Aneurism  of  any  of  the  abdominal  or  thoracic  arteries. 

"7.  During  the  menstrual  period,  when  the  flow  is  excessive  or 
when  there  is  a  tendency  to  mcnorrhagia. 

"8.  In  fatty  degeneration  or  marked  dilatation  of  the  heart  and 
advanced  phthisis,  especially  with  a  tendency  to  hemoptysis,  abdom- 
inal massage  should  be  practiced — if  at  all — with  much  care  and  gen- 
tleness. 

"In  addition  to  the  foregoing,  Boas,  on  the  authority  of  Dr. 
Zabludowski  (a  well-known  masseur  and  writer  on  massage  in  Berlin), 
mentions,  as  another  contra-indication,  a  tense  condition  or  kind  of 
tetanic  contraction  of  the  recti  muscles,  which  is  so  often  seen  in  cases 
of  neurasthenia.  In  such  cases  Zabludowski  advises  ^hands  ofT.'' 
Zabludowski's  method  (as  I  happen  to  know  from  personal  experi- 
ence of  it,  when  iii  Berlin  in  1895)  is  one  in  which  tapotement  and 
a  peculiar  mixture  of  violent  slapping  and  vigorous  kneading  pre- 
dominate. These  procedures  would  be  harmful,  of  course,  under  the 
conditions  above  referred  to,  but  the  gentle  stroking  and  kneading 
which  are  given  to  such  patients,  under  my  personal  direction,  have 
been  found  uniformly  helpful  and  curative  to  the  underlying  disease, 
and  at  the  same  time  soothing  to  the  overtense  muscles.^^ 
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CHAPTER  XX. 
Maternal  Sterility  and  Impotence. 


Abide  from  congenital  deficiencies  and  anomalies  of  development 
of  the  essential  organs  of  generation,  we  have  been  taught,  since  the 
days  of  Marion  Sims,  tliat  the  cliief  reason  for  sterility  attributable  to 
the  woman  is  narrowness  or  flexion  of  the  uterine  canal.  When  it  ia 
remembered  that  the  narrowest  pin-hole  os  will  admit  a  sound,  on 
careful  manipulation,  which  is  many  times  larger  than  the  self-pro- 
pelling sperm atozooid,  it  would  seem  that  tliis  reasoning  is  incon- 
clusive. It  is  doubtless  to  the  operative  fnror  that  the  popularity  of 
the  stenosis-and -atresia  theory  of  sterility  is  due,  for,  since  the  days  of 
Sims  and  J.  Y.  Simpson,  practically  no  form  of  treatment  has  been 
employed  except  some  method  of  enlargement  of  the  canal.  This  waa 
at  first  accomplished  by  slitting  the  cervix,  producing  artificially,  la 
other  words,  the  same  lesion  for  the  sewing  up  of  which  other  costly 
operations  were  later  devised.  Owing  to  the  combined  ineffectiveness, 
morbidity,  and  mortality  of  this  procedure,  it  has,  of  late,  been  super- 
seded by  so-cailed  "dilatation,"  which  is  accomplished  only  by  tearing 
apart  the  muscular  and  fibrous  tissues  that  encircle  the  canal  by 
powerful  steel  instrumonts.  Only  exceptionally  has  this  accomplished 
a  cure  of  the  sterility,  while  it  is,  at  times,  followed  by  serious  con- 
sequences in  the  shape  of  parametritis  and  diseased  appendages.  One 
case  of  ectopic  pregnancy  and  a  number  of  instances  of  uterine  and 
ovarian  tenderness  have  been  observed  by  me  aftei'  dilatation  for  this 
purpose  in  patients  who  were  free  from  tenderness  previously. 

Far  more  prominent  causes  of  sterility  may  be  found  in  imperfect 
partici|mtion  of  the  uterus  in  the  sexual  orgasm,  catarrhal  changes  in 
the  mucus  of  the  uterus  and  tubes,  and  inactive  ovaries, — ^the  last  two 
being  the  most  important.  A  lessened  aspiratory  action  of  the  uterus, 
while  rendering  conception  less  certain,  cannot  be  a  serious  impedi- 
ment, on  account  of  the  automobile  powers  of  the  sperm atozoO ids. 
This  defect  may,  however,  be  materially  lessened  by  tlie  general  intra- 
pelvic  action  of  electricity,  promoting  the  nerve-tone  of  the  organs, 
particularly  of  the  uterus  and  ovaries,  increasing  muscular  contrac- 
tility, and  (luickening  circulation.  The  method  best  adapted  to  ao- 
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complish  this  purpose  is  the  vagino-abdominal  constant  current  appli- 
cation with  covered  vaginal  electrode,  which  should  be  negative,  a 
current  of  30  to  40  milliamp^res  being  turned  on  and  off,  gradually 
and  repeatedly,  by  the  swelling  method.  This  may  be  supplemented 
with  labile  lumbar  applications  of  the  same  current  to  the  sexual 
center  of  the  cord,  the  patient  lying  upon  the  face  with  a  large  pad 
under  the  abdomen. 

Of  the  toxic  effect  of  altered  uterine  secretions  on  the  fertilizing 
cells  of  the  semen  there  can  be  no  question,  and  it  is  in  these  cases 
that  the  constant  current  applied  within  the  cavity  of  the  uterus  is  of 
the  greatest  service  by  its  alterative  action  on  the  secreting  surface. 
Unless  the  intra-uterine  treatment  is  indicated,  also,  by  marked 
changes  in  the  mucous  membrane,  the  covered  elastic  electrode  is 
best  as  promoting  favorable  changes  in  the  mucous  membrane  with 
least  traumatism.  It  has  been  my  habit  to  employ  the  positive  pole 
usually,  though  the  choice  of  pole  for  this  purpose  is  open  to  further 
investigation  to  determine  whether  the  normal  alkalinity  of  the 
uterine  mucus  should  be  increased  by  the  negative  pole  or  diminished 
by  the  positive  pole.  Possibly  neither  effect  is  important,  the  results 
depending  rather  on  the  simple  excitation  of  a  more  normal  secretion. 

Deficient  activity  of  the  ovaries  can  only  be  inferred  as  a  cause  of 
sterility  in  the  absence  of  any  demonstrable  lesion  or  more  patent 
defect  of  functionation  on  the  part  of  the  woman,  and,  of  course,  after 
the  question  of  the  possible  sterility  of  the  husband  has  been  elim- 
inated. It  may  or  may  not  be  associated  with  lack  of  sexual  appetence 
and  responsiveness,  for  many  women  conceive  readily  in  whom  the 
orgasm  is  deficient  or  absent.  Any  method  of  treatment  that  pro- 
motes increased  activity  of  the  pelvic  circulation,  such  as  negative 
vagino-abdominal  applications  of  either  current,  may  increase  ovula- 
tion, while  the  musculo-tonic  effect  of  the  constant  current  turned  on 
in  the  swelling  manner  repeatedly  may  do  much  to  lessen  a  practical 
maternal  impotence  from  weakened  musculation,  which  is  only  less 
disastrous  to  the  conjugal  relation  than  similar  conditions  in  the  male. 

But  few  instances  of  this  affection  have  been  placed  under  my 
care  for  the  purpose  of  curing  the  sterility, — but  five  in  all,  in  four  of 
which  the  treatment  was  successful  at  some  time  during  a  year  follow- 
ing the  cessation  of  the  treatment,  two  instances  being  almost  imme- 
diate. In  one  case  that  was  a  failure  up  to  the  date  of  her  last  report 
to  me  the  ovaries  were  both  prolapsed  and  the  tubes  also  probably 
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involved  in  the  remnants  of  an  old  pelvic  inflammation.    Her  symp- 
tomatic condition  was,  nevertheless,  improved. 

The  slight  attention  paid  to  this  subject  is  doubtless  due,  in  part, 
to  a  lack  of  information  as  to  the  value  of  this  method  and,  in  part,  to 
the  prevalent  disinclination  of  American  women  for  the  burdens  of 
maternity.  That  electricity  may  cure  sterility  when  the  patient  only 
asks  that  the  pelvic  pain  of  uterine  inflammation  be  cured  is  shown 
by  the  statement  made  on  page  121,  where,  of  32  cases  of  uterine  disease 
that  involved  at  least  temporary  or  acquired  sterility,  8  had  become 
pregnant  after  the  treatment  when  my  report  was  made  to  the  Ameri- 
can Electro-Therapeutic  Association  (September,  1894).  In  a  paper 
by  Apostoli  read  at  the  same  meeting  as  many  as  80  cases  were  recorded 
as  having  become  pregnant  after  intra-uterine  electric  treatment,  some 
of  them  having  conceived  shortly  after  one  application.  Apostoli  does 
not  mention  how  many  of  his  cases  were  nulliparous  after  some  years 
of  marriage  and,  thorofore,  sterile,  but  of  the  22  cases  reported  in 
extenso  in  the  paper,^  5  were  nulliparas.  An  interesting  case  of  pro- 
longed hemorrhagic  metritis  in  a  nullipara,  the  cure  of  which  was 
followed  by  pregnancy,  is  dehiilod  on  page  107. 


*  "Transactions  of  the  American  Electro-Therapeutic  Association,**  page 
371,   1894. 


CHAPTER  XXI. 
Ectopic  Gestation  and  Obstetrics. 

Ectopic  Gestation. — ^This  accident,  which  has  been  proven  of  late 
to  be  of  considerable  frequency  both  by  the  records  of  carefully  con- 
ducted postmortem  examinations  and  the  experience  of  surgeons,  is 
still  probably  even  more  frequent  in  occurrence,  as  many  cases  doubt- 
less recover  after  extraperitoneal  rupture  without  the  diagnosis  having 
been  made. 

It  is  beyond  the  scope  of  this  work  to  enter  into  a  full  discussion 
of  the  etiology  and  natural  history  of  ectopic  gestation,  since  the  value 
of  electricity  as  a  sole  or  principal  remedy  is  confined  to  a  certain 
stage  of  gestation  only, — namely :  from  conception  to  the  end  of  the 
fourth  month,  after  which  time  the  consideration  of  the  affection 
belongs  exclusively  to  the  surgeon.  During  these  early  months,  never- 
theless, the  electric  treatment  is  clearly  the  method  of  choice,  since  it 
has  been  established  by  many  competent  observers  that  at  this  time 
the  ovum  may  be  devitalized  and  its  complete  absorption  secured  by 
this  means,  without  subjecting  the  patient  to  the  dangers  and  uncer- 
tainties of  abdominal  section. 

Lawson  Tait^s  classification  of  ectopic  pregnancy,  which  is  gener- 
erally  received,  is  as  follows: — 

I.  Ovarian — possible,  but  not  proved. 
II.  Tubal,  in  free  part  of  tube,  is 

(a)  Contained  in  tube  up  to  fourteenth  week,  at  or  }>efore 
which  time  primary  rupture  occurs,  and  then  progress 
of  gestation  is  directed  into 
(h)  Abdominal  or  intraperitoneal  gestation;  uniformly  fatal 
(unless  removed  by  abdominal  section),  primarily  by 
hemorrhage,  secondarily  by  suppuration  of  the  sac  and 
peritonitis. 

(c)  Broad  ligament  or  extraperitoneal,  gestation,  which 

(d)  May  develop  in  broad  ligament  to  full  term  and  be  re- 
moved at  viable  period  as  living  child. 

(e)  May  die  and  be  absorbed  as  extraperitoneal  hematocele. 
{^)  May  die  and  supurating  ovum  be  discharged  at  or  near 

umbilicus,  or  through  vagina,  bladder,  or  intestinal  tract. 
(g)  May  remain  quiescent  as  lithopedion. 
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From  this  it  will  be  seen  that  the  question  of  electric  treatment 
is  concerned  only  with  Class  H  (a),  unruptured  tubal  pn-gnancy 
before  the  fourteenth  or  sixteenth  week,  and  with  the  same  condition 
after  early  rupture  into  the  broad  ligament,  where  it  continues  to 
develop,  as  in  II  (d).  Tubal  pregnancy  is,  by  far,  the  most  frequent 
form,  and  its  early  diagnosis  bcfomes,  therefore,  a  matter  of  great  im- 
portance, though  attended  with  much  difficulty.  Indeed,  the  possi- 
bility of  diagnosis  before  primary  rupture  of  the  sac  into  the  broad 
ligament,  which  occurs  at  about  the  fourteenth  week,  has  been  denied 
by  some  authorities,  yet  a  reasonably  certain  diagnosis  has  been  made 
by  both  surgeons  and  electro-therapeutists  in  many  iustauces  of  late, 
some  of  tliem  of  sufficient  certainty  to  warrant  the  surgical  removal 
in  the  absence  of  proper  electric  treatment  and  all  of  them  certain 
enough  to  warrant  the  electric  treatment,  wliich  would  be  equally 
applicable  to  most  of  the  conditions  for  which  it  could  be  mistaken. 
And  herein  lies  one  of  the  two  cliief  advantages  of  electricity  at  this 
stage  of  ectopic  gestation.  Given  a  reasonable  presumption  that  the 
case  is  one  of  tubal  or  intraligamentous  pregnancy,  the  physician  is 
not  compelled  to  take  the  horrible  responsibility  of  counseling  a  pos- 
sibly unnecessary  unsexing  ojwnition  in  a  young  wife,  but,  with  a  full 
recognition  of  the  possible  gravity  of  the  case,  may  subject  her  only 
to  the  discomforts  of  absolute  rest  in  bed  for  one  or  more  months,  and 
daily  applications  of  a  method  that  will  kill  the  fetus  if  one  be  present, 
and  subsequently  promote  absorption  of  the  ovum  and  surroimding 
congestion,  and,  if  the  case  is  not  one  of  ectopic  gestation,  but  a  sud- 
denly enlarged  tube  from  inflammatory  congestion,  an  ovaritis,  or  a 
small  fibroid,  will  be  equally  effective  in  arresting  progress  and  con- 
tributing to  a  future  cure.  The  laudable  object  of  verifying  the  diag- 
nosis is  secondary  to  tlie  best  interests  of  the  patient,  and  in  this  case 
the  patient's  true  interests  point  to  the  avoidance  of  the  operation  if 
the  trouble  can  be  cured  without  it,  whether  its  true  nature  is  ever 
proved  or  not. 
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The  selection  of  electricity  as  the  appropriate  treatment  is  nar- 
rowed down,  as  before  stated,  to  two  stages  in  tubal  pregnancy:  (1) 
before  rupture  into  broad  ligament  at  or  about  the  fourteenth  week; 
(2)  after  rupture  into  broad  ligament. 

Diagnosis  of  Tubal  Pregnancy  Before  Rupture. — Unfortunately, 
tliere  are  too  often  no  symptoms  to  alarm  the  patient,  or  even  to  cause 
her  to  suspect  pregnancy,  until  the  onset  of  primary  rupture  of  the 
sac  into  tlie  tube,  and  this  is  not  so  surprii^ing,  when  it  is  remembered 
that  no  small  proportion  of  cases  occur  in  those  newly  married,  and 
therefore  unfamiliar  with  the  subjective  symptoms  of  pregnancy,  and 
in  others  who  have  been  sterile  so  long  as  not  to  be  looking  for  such  a 
contingency.  Such  cases,  moreover,  are  liable  to  have  long  felt  some 
discomfort  in  the  pelvis  from  latent  catarrhal  disease  of  the  uterus  or 
tubes,  which  is  possibly  an  important  etiologic  factor  in  the  arrest 
of  the  ovum  in  the  tube.  The  symptoms  at  this  stage,  if  any  be  noted, 
are  likely  to  be  those  of  a  normal  pregnancy,  usually  accompanied  by 
a  continuance  of  or  even  more  frequent  and  abundant  menstruation, 
^lore  positive  symptoms  may,  however,  cause  the  patient  to  consult 
her  physician,  and  these  are  the  colicky  paroxysms,  attributed  by  Parry 
to  contractions  of  the  cvst.  Bv  others  thev  have  been  attributed  to 
minute  hemorrhages.  More  likely  they  are  merely  the  neuralgic  ex- 
pression of  an  unaccustomed  and  growing  tension  of  the  tube,  the 
universal  habit  of  sensory  nerves  being  the  explosive  expression  of  a 
continuous  tension  or  irritation.  While  the  habit  of  examining  all 
women  in  the  early  months  of  even  supposedly  normal  pregnancy 
should  be  aimed  at  as  a  routine  measure,  the  physician  should  in- 
variably make  an  examination  by  touch  when  pain  of  this  nature  is 
complained  of. 

On  bimanual  examination,  which,  in  a  suspected  case,  should 
be  as  gently  conducted  as  is  consistent  with  a  thorough  mapping  out 
of  the  pelvic  contents,  a  soft,  elastic,  semi  fluctuating  tumor  will  be 
found  in  the  region  of  the  tube,  on  one  or  other  side  of  the  fundus, 
corresponding,  in  size,  to  the  development  of  the  ovum.  This  mass 
is  quite  evidently  cystic  to  the  educated  touch  and  is  usually  more 
tender  than  any  other  cystic  tumor  with  which  it  can  be  confounded. 
The  cervix  will  present  the  softening  peculiar  to  pregnancy,  but  the 
uterus  will  be  found  to  be  smaller  than  it  should  be  at  a  correspond- 
ing period  of  normal  pregnancy. 
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Such  are  the  presumptive  eigns  of  a  tubal  pregnancy  prior  to 

rupture.  Though  abdominal  sections  have  been  performed  on  the 
strength  of  diagnoses  bo  arrived  at,  and  the  condition  at  times  veri- 
fied, tliere  is  grave  reason  to  doubt  that  the  diagnosis  can  be  suffi- 
ciently certain  before  operation  to  warrant  so  extreme  a  measure. 
Indeed,  cases  have  beeu  recently  reported  where  the  finding  of  slight 
traces  of  bloody  serum  near  the  tube  was  accepted  by  the  operator 
as  justifying  the  operation,  even  when  no  other  evidence  of  the  ovujn 
could  be  found.  Fortunately,  these  views  were  combated  at  a  meet- 
ing of  the  New  York  Obstetrical  Society  by  Dr.  A.  PaSmer  Dudley,' 
who  explained  that  similar  conditions  had  been  found  by  him  in 
operations  during  menstruation  in  the  absence  of  any  kind  of  preg- 
nancy. The  gravity  of  the  conclusions  that  lead  a  surgeon  to  per- 
form a  dangerous  operation  resulting  inevitably  in  castration  on  a 
young  wife  of  a  few  weeks  or  months  is  by  no  means  slight,  and 
when  this  grave  risk  and  abhorrent  results  are  deliberately  preferred 
to  electric  treatment,  with  the  abundant  testimony  in  its  favor  at 
this  stage  of  the  disease,  the  conduct  of  the  surgeon  should  meet  with 
condenmation  by  all  thoughtful  physicians.  And  this  may  even  be 
said  of  a  case  where  the  presumptive  evidence  of  an  unruptured  tubal 
pregnancy  is  very  strong,  as  tliere  is,  at  this  stage,  no  reason  whatever 
why  complete  absorption  should  not  follow  electric  feticide,  permitting 
the  tube  even,  and  surely  the  ovary,  to  be  subsequently  brought  into  a 
healthy  condition  under  vaginal  applications. 

There  is,  on  the  contrary,  no  contra-indication  to  electricity 
whether  the  diagnosis  be  certain  or  uncertain.  If  it  is  a  case  of 
tubal  pregnancy  it  may  be  cured  in  this  way.  If  it  be  not,  no  harm 
is  done  by  the  treatment,  which  may  even  be  equally  adapted  to  the 
actual  diseases  present,  such  as  a  salpingitis  with  exudation,  or  a 
nonpurulent  enlargement  of  the  ovary.  Both  of  these  conditions  arc, 
in  fact,  relieved  with  such  certainty  by  vagi  no-abdominal  constant 
and  induced  currents  as  frequently  to  leave  the  physician  in  doubt 
as  to  the  true  nature  of  the  disease ;  but  surely  no  sane  woman  would 
wish  an  abdominal  section  to  satisfy  a  scientific  inquiry  of  no  con- 
cern to  her.  Diagnostic  uncertainty  can  surely  be  borne  in  connection 
with  the  advantage  of  restored  health,  plus  the  retention  of  important 
functions,  when  wisdom  is  purchased  at  such  a  cost. 

'New  York  Gynecological  and  Obstetrical  Journal,  page  109,  July.  ISflfl. 
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Diagnosis  of  Tubal  Pregnancy  At  and  After  Rupture. — After 
nipture  of  the  sac  has  occurred  the  diagnosis  is  far  easier  to  make 
than  before.  A  sharp,  agonizing  pain  in  the  pelvis,  accompanied  by 
more  or  less  collapse, — anxious  expression,  fainting,  cold  and  pallid 
skin  bedewed  with  a  cold  perspiration,  and  a  rapid  and  feeble  pulse, 
becoming  imperceptible, — betokens  a  rupture  into  the  peritoneal  cav- 
ity if  an  antecedent  history  of  presumptive  pregnancy  can  be  obtained 
and  the  pelvic  examination  coincides.  The  physical  signs  of  intra- 
peritoneal rupture  obtainable  by  touch  are  not  so  well  marked  as 
when  the  rupture  is  into  the  broad  ligament.  The  mass  at  one  side 
of  the  uterus  is  boggy  and  usually  less  in  size  than  previous  to  rupture. 
When  the  rupture  is  into  the  broad  ligament  a  tense,  exceedingly  pain- 
ful tumor  is  found  on  one  side  of  the  uterus,  usually  pressing  the  latter 
to  the  opposite  side  of  the  pelvis. 

To  determine  whether  the  case  is  suitable  for  electricity  or  must 
be  at  once  consigned  to  surgery  it  is  important  to  distinguish  be- 
tween a  rupture  into  the  peritoneal  cavity  or  into  the  broad  liga- 
ment. The  former  produces  the  more  profound  shock  and  collapse, 
and  on  vaginal  examination  a  less  prominent  tumor  is  found.  The 
latter  is  accompanied  by  less  shock  and  presents  a  more  rounded, 
tense,  and  prominent  tumor.  In  either  case  a  flow  from  the  uterus 
may  exist,  simulating  abortion,  from  which  it  is  to  be  distinguished 
by  the  smaller  size  of  the  uterus,  the  possibility  of,  at  times,  making 
out  a  sulcus  between  the  tumor  and  the  fundus,  and  finally  by  find- 
ing the  uterus  empty  should  it  be  thought  necessary  to  sound  it. 
Additional  causes  of  error  are  confounding  it  with  rupture  of  another 
viscus,  hematocele  or  hematoma  from  other  causes,  or  a  violent  attack 
of  hvsteria. 

Should  the  condition  of  the  patient  indicate  that  the  haemor- 
rhage is  into  the  abdominal  cavity  instead  of  merely  within  the 
layers  of  the  broad  ligament  no  time  should  be  lost  in  having  the 
abdomen  opened  and  the  bleeding  points  tied  by  a  competent  ab- 
dominal surgeon.  The  whole  question  of  the  use  of  electricity  before 
the  fourth  month  hinges,  therefore,  on  the  presence  of  free  bleeding 
into  the  abdomen.  After  the  fourth  month  electricity  cannot  be  said 
to  have  a  curative  place  in  tlie  treatment. 

Electric  Treatment, — As  before  remarked,  the  purposes  of  the 
electric  treatment  are  twofold :  to  kill  the  fetus  and  to  cause  its 
absorption.     To  accomplish   the   former  powerful   currents   are  re- 
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quired,  which  should  always  be  turned  on  gradually  witli  the  con- 
troller, and  in  the  case  of  the  constant  current  it  is  best  to  employ 
polar  alternatives,  the  internal  electrode  being  alternately  positive 
and  negative.  The  current  should  be  turned  on  gradually,  held  for 
two  minutes,  turned  oif  gradually,  the  polarity  reversed  without 
removing  the  electrode,  and  the  procedure  repeated  with  the  current 
in  the  opposite  direction.  The  ordinary  vagino-abdominal  method 
(page  (>7)  is  employed,  a  cotton-covered  vaginal  electrode  being 
pressed  against  the  tumor  in  the  vagina,  with  a  large,  moist,  clay 
pad  or  other  efficient  dispersing  electrode  on  the  abdomen.  Induced 
currents,  which  should  preferably  be  the  primary  of  a  powerful  colt, 
are  thought  to  be  best  by  some,  and  it  is  therefore  wisest  to  use 
both  currents,  one  after  the  other,  at  least  once  daily  until  the  sac 
shrinks  and  becomes  less  tender.  The  same  treatment  should  then 
be  continued  at  greater  intervals  and  less  dosage  until  absorption 
seems  well  under  way. 

The  constant  current  dosage  should  be  from  100  to  150  milliam- 
peres  and  the  induction  to  the  point  of  endurance,  all  possibility  of 
shocks  being  eliminated,  particularly  if  rupture  into  the  broad  liga- 
ment has  occurred. 

Dr.  A.  Brothers,  of  Xew  York,  has  made  a  careful  statistical 
study  of  the  cases  reported  in  medical  literature,  and  his  paper' 
on  the  subject  deserves  to  be  quoted  in  full  as  presented  to  the  Amer- 
ican Electro-Therapeutic  Asuoeiation  in  Septendier,  18il.1: — 

First  employeJ  in  Italy  by  BachetO  in  ItW.1,  and  later  by  Brsxton  Ilicka 
in  EnglBtid  in  1S60,  the  elrctric  method  of  treating  ectopic  fcCHlation  was  Brat 
resorted  to  on  this  aide  of  the  .Atlantic  by  Allen,  of  PliiUdelphia.  in  I9Gfl, 
and  has  oinee  remained  almoHt  a  purely  American  plan  of  treatment.  In  the 
paper  which  I  wrote,  five  yeiirs  ago.  for  The  Amrrirnn  Jnurnat  of  Obslrlrle^ 
(May,  1888)  I  collected  Btatiatics  of  4.1  casea  trcatrd  by  eleotricily,  with  1 
death.  In  a  paper  published  two  years  later,  on  the  "Suhseiiuent  Behavior 
of  CaseH  Treated  by  Electricity,"'  I  fpunil  that  the  25  caseH  which  I  had  been 
able  to  trace  were  doing  well  after  a  lapse  of  from  one  to  eight  years,  and 
that  none  of  them  had  been  compelled  to  undergo  secondary  opprntiona. 
Many  of  these  patients  still  carried  truces  of  the  old  trouble,  but  without  per- 
ceptible inconvenience. 


'"Present   Poaition   of   the   Electric   Treatment    of   Extra-uterine    Preg- 
n.iney."  "Traniiactions  of  the  American  Electro-Therapeiitie  Asso«alion,''  page 

170,  1803. 

■The  American  Journal  of  Obstetrics,  1890,  Volume  xxiii,  page  113. 
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Within  the  last  few  years  the  e])idemic  of  laparotomy  fever  which 
originated  in  Europe  has  infected  our  shores  and  spread  over  our  continent 
to  such  an  extent  as  temporarily  to  displace  this  treatment  from  the  position 
it  properly  deserves.  As  a  result,  the  literature  of  the  past  few  years  shows 
a  smaller  number  of  cases  published  than  we  should  expect  from  the  past  suc- 
cess of  this  treatment,  although  a  small  band  of  able  practitioners  continue 
to  adhere  to  their  convictions  and  employ  it,  under  judicious  restrictions, 
wherever  it  is  properly  indicated. 

To  bring  this  subject  down  to  the  present  I  have  reviewed  the  literature 
at  my  command,  and  am  thus  enabled  to  present  the  table  on  pages  284 
and  285. 

I  have  therefore  been  able  to  find  records  of  85  cases  of  extra-uterine 
pregnancy  in  which  electricity  was  employed  to  destroy  the  fetus.  I  do  not 
regard  this  as  a  complete  list,  for  some  cases  have  been  overlooked  and 
others  have  not  been  published.  It  is  aufiicient,  however,  to  show  that  the 
method  has  been  pretty  extensively  employed. 

In  2  cases  (Nos.  60  and  61)  the  treatment  apparently  failed  in  the  hands 
of  very  able  men  (Coe  and  Wenning),  but  subsequent  laparotomy  showed  the 
diagnosis  to  have  been  faulty,  for  in  both  cases  the  gestation  was  intra- 
uterine. Coe  saved  his  patient  after  she  aborted,  but  Wenning,  who  had  re- 
sorted also  to  aspiration,  was  unfortunate  in  losing  his.  In  Case  81,  that 
of  I>ewi«,  electricity  was  discarded  and  abdominal  section  performed,  result- 
ing in  recovery.*  In  one  of  Blackwood's  cases  the  extra-uterine  mass  had 
shrunk  two  years  later  to  one-half  its  original  size,  and  he  was  in  favor  of 
galvanism  to  further  its  absorption.  The  patient,  however,  was  advised  by 
a  specialist  to  submit  to  laparotomy,  from  which  she  died.  In  none  of  these 
cases  can  the  electric  treatment  be  accused  of  having  done  any  harm. 

Collapse  during  the  administration  of  the  current  has  occurred  in  the 
cases  of  Mund6  (23),  Janvrin  (34),  and  Coe  (54);  but  only  1  cast* — that  of 
.Tanvrin  (34) — proved  fatal.  In  2  of  Blackwood's  cases  (70  and  71)  the  symp- 
toms of  internal  hemorrhage  due  to  partial  rupture — shock,  faintness,  de- 
bility, etc., — were  present,  but  the  doctor  writes  me  that  the  cases  made 
favorable  recoveries. 

Aspiration  was  resorted  to  in  3  cases  in  connection  with  electricity  by 
Braxton  Hicks  (2),  Lusk  (30),  and  Wenning  (61).  Hicks  and  Wenning  lost 
their  patients, — the  latter  supplementing  the  proc?dure  by  laparotomy, — but 
Lusk  saved  his  case  after  assisting  the  dis^charge  of  the  fetu.s  through  a 
vaginal  rent. 

The  fetus  was  displaced  from  the  tube  into  the  uterin?  cavity  in  5 
cases, — those  of  McBumey  (6),  Garrigues  (29),  B'ackwood  (74),  Grandin 
(83),  and  Carriker  (84). 


*The  cause  for  discarding  electricity  in  Lewis's  patient  was  a  fear  that 
the  case  was  a  normal  pregnancy.  There  was  no  need  of  the  subsequent  lapa- 
rotomy, as  absorption  of  the  fetus  was  partially  complete. — G.  B.  M. 
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Tlie  case  of  Landis  (5  and  U)  la  unique  in  that  the  same  patient  suf- 
fered twice  from  extra-uterine  pregnancy,  but  waa  in  each  instance  success- 
fully treated  by  electricity. 

In  Wcstcott'a  case  (17)  the  extra. uterine  pregnancy  was  aisofiated  with 
normal  pregnancy,  which  was  not  disturbed  by  the  treatment,  and  Bierwirth's 
patient  (52)  was  suffering  from  typhoid  fever  while  undergoing  the  aame 
treatment. 

The  fetus  was  expelled  through  vaginal  or  rectal  rents  in  4  eascF!, — tlioi?e 
of  I,U9k  (30).  Chadwiek  (39),  and  Blackwood  (T2  and  T3).  The«e  patients 
ultimately  recovered. 

Only  I  dijalh—that  of  Jantirin't  patient  (SH — Jm»  wcuried  In  78  lates 
in  Khieh  elerlricilu  vat  employed  ioUhout  paiieture,  and  in  th'a  ubbg  there 
were  marked  syniptoniH  of  hemorrhsge  previous  to  the  resort  to  electricity. 

The  nature  of  the  current  used  has  varied.  In  27  lase^  the  induction  cur- 
rent was  u«ed,  in  25  cases  the  constant,  cither  current  (not  stated)  in  9  cates, 
both  currents  successfully  in  16  cases,  gal  va  no -puncture  in  7  cases  and  static 
electricity  in  1  case. 

Of  the  7  cases  treated  by  electro -puncture,  there  were  6  recoveiie*  and 
S  deaths.  This  proves  electro- puncture  to  be  a  very  dangerous  method,  the 
bad  results  being  undoubtedly  due  to  the  puncture  and  not  to  the  current. 
Similar  bad  results  have  followed  the  use  of  simple  puncture  with  aspiration 
or  followed  by  the  injection  of  drugx.  In  my  first  paper  I  referred  to  14 
cases  of  failure  or  death  after  the  use  of  wniple  tupping  or  injection  o(  drugs. 

Although  the  electric  treatment  has  been  chieSy  employed  in  our  own 
country,  my  table  shows  the  interesting  fact  that  it  has  also  been  used  5 
limes  in  Russia.  5  Limes  in  England,  and  1  time  in  Italy,  Canadn,  Germany, 
France,  and  Australia. 

It  may  be  interesting  to  quote,  at  this  point,  the  most  recent  views  of 
many  of  the  best  authorities  regarding  this  plan  of  truament.  PlayfaiH  say): 
"This  practice  is  perfectly  safe,  and  there  can  be  no  rational  objeclion  to 
its  being  tried."  Liislc'  says:  "The  danger  which  threatens  the  life  of  the 
patient  ia  often  imminent,  and  as^iistnncc  from  afar  is  not  always  easy  to  ob- 
tain. Under  these  conditions  the  indication  for  treatment  is  p'ainly  the 
adoption  of  measures  to  destroy  the  life  of  tlie  fetus,  and  thus,  liy  arresting 
the  growth  of  the  ovum,  to  diminish  the  chances  of  rupture  and  hemor- 
rhage." In  a  personal  interview  ivltli  Professor  Lusk  he  stated  that  he  was 
as  much  interested  in  the  electric  treatment  as  ever,  but  lately  had  met 
cases  in  which  hemorrhage  bad  already  occurred  and  which  required  oprmlive 
interference.  He  was  perfectly  convinced  of  the  efficacy  of  electri.'  treatment 
in  auitnbia  cases,  and  was  perfectly  sure  that  in  the  coses  in  which  he  had 
Buccessfutly  resorted  to  it  there  was  no  possibility  of  a  mistake  in  diasoosia. 

Prof.  T.  G.  Thomas,  early  in  the  summer  (of  1803),  also  stated  that  h« 
was  an  firm  a  believer  in  the  Irentment  of  these  cases  by  electricity  as  pver. 

*"A  treatise  on  the  Science   and  Practice  of  Midwifery,''  London,   1889. 
■■•The  Science  and  Art  of  Midwifery,"  New  York,  1892. 
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In  Thomaa  and  Mund6  on  "Diseases  of  Women"  (Philadelphia,  1891)  it  is 
stated:  "At  one  extreme  stand  able  and  conservative  practitioners,  who  ap- 
pear to  favor  the  position  that,  as  a  very  general  rule,  we  should  stand 
calmly  by  with  folded  arms  and  accept  without  effort  or  resistance  the  ter- 
rible chances  of  death  which  attend  these  cases.  At  the  other  we  see  en- 
thusiastic ones,  with  strong  surgical  proclivities,  who  would  apparently  resort 
to  laparotomy  in  every  case  in  which  diagnosis  is  possible.  On  a  middle 
ground,  one  lying  between  these  extremes,  the  truly  conservative  surgfeon 
will  find  his  appropriate  position." 

Although  Pozzi  in  his  "Treatise  on  Gynecology"  (American  edition,  1892) 
condemns  the  use  of  electricity,  the  able  editor  of  this  work  (B.  H.  Wells), 
quoting  Byford,  says:  "If  we  have  a  case  of  extra-uterine  pregnancy  in  the 
early  months  it  is  safe  to  destroy  the  fetus  by  electricity  and  keep  the 
patient  in  bed  until  absorption  has  noticeably  commenced.  If  profuse,  re- 
peated hemorrhages  occur,  it  is  safer  to  operate  at  once." 

Parvin^  says:  "Throwing  aside  all  doubtful  cases,  there  remains  a 
strong  ailment  from  actual  experience  in  favor  of  the  treatment  of  ectopic 
gestation,  prior  to  the  rupture  of  the  fetal  cyst,  by  electricity." 

The  works  on  electricity  in  its  relation  to  gynecology  by  A.  H.  Goelet' 
and  Grandin  and  Gunning*  are  likewise  strongly  in  favor  of  the  employment 
of  electricity  in  the  treatment  of  early  cases  of  ectopic  gestation.  Byford, 
Mann,  Skene,  Wilson,  ajid  many  other  eminent  specialists  in  gynecology  have 
also  in  recent  times  expressed  themselves  in  favor  of  this  plan  of  treatment. 

The  Boston  Medical  Society,  at  its  meeting  held  on  November  12,  1892, 
received  the  report  of  the  chairman  of  a  committee  appointed  to  investigate 
the  present  condition  of  medical  opinion  with  regard  to  the  subject  of  extra- 
uterine pregnancy.*  The  report  reads:  "Immediate  celiotomy,  so  soon  as  the 
diagnosis  is  established,  is  then,  in  the  judgment  of  your  committee,  the 
only  treatment  which  should  be  considei-ed  before  rupture  of  the  tube."  If 
the  gentlemen  of  this  committee  can  spare  the  time  to  review  the  facts  gath- 
ered in  this  paper,  they  may  charitably  allow  a  small  place,  at  least,  for  the 
treatment  of  some  of  these  cases  by  electricity.  The  fact  is,  in  spite  of  the 
highly  moral  position  taken  by  Ijawson  Tait,  that  feticide  in  extra-uterine 
pregnancy  is  considered  justifiable  in  the  interests  of  the  mother  by  a  great 
many  practitioners.  It  is  also  a  fact,  which  this  paper  proves,  that,  beyond 
1  death  in  78  cases,  no  injury  has  ever  been  done  by  the  use  of  electricity,  and 
where  it  has  been  directly  abandoned  for  laparotomy  no  harm  was  dcjne  by 
the  previous  treatment.  The  treatment  has  maintained  its  reputation  for 
harmlessness ;  and  although,  in  the  eyes  of  some,  it  has  been  dubbed  **ridicu- 


>  "Science  and  Art  of  Obstetrics/'  Philadelphia,  1890. 
""The  Electro-therapeutics  of  Gynecology,"  Detroit,  1892. 
■"Practical  Treatise  on  Electricity  in  Gynecology,"  New  York,  1891. 
*  E.  Reynolds,  Boston  Medical  and  Surgical  Journal,  January,  1893,  vol- 
ume cxxviii,  page  107. 


[ici  'Vowardly"  and  the  product  o£  "ignorant  obstinacy,"  it  c 
to   assert   itself  as   h.  sinijile,   innocent  procedure   »'}iicli   has  its  own   [iroper 
sphere  ol  usefutnoBS. 

Dr.  Brothere's  list  is,  in  itself,  sufficient  to  establish  both  the 
possibility  of  electric  feticide  and  the  advisability  of  its  employmcjit 
in  the  class  of  cases  recoramended  in  this  chapter;  but,  when  eon- 
fiidering  it  as  a  record  of  the  cases  of  this  nature,  we  should  remem- 
ber that  many  other  patients  have  been  cured  under  vaginal  electric 
applications  which  were  possibly  instances  of  extra-uterine  pregnancy, 
but  where  diagnosis  was  too  uncertain  to  permit  them  to  be  consci- 
entiously reported  as  instances  of  this  affection. 

Abortion. — From  what  has  been  said  in  the  preceding  paragraphs 
it  is  evident  that  in  electricity  we  have  a  feticide  of  positive  and 
definite  value  which,  when  applied  within  the  uterus,  is  certain  to 
arrest  the  life  of  the  embryo  in  those  cases  where  a  eonsiiltation 
(letemiines  the  necessity  for  so  terminating  the  pregnancy.  The 
negative  pole  of  the  constant  current  is  preferable,  as  it  attract)! 
moisture  by  anaphoresis  and  excites  flow,  the  current-strength  being 
from  30  to  75  niilHampercs,  applied  on  a  carefully  asepticized  sound- 
shaped  electrode  insulated  beyond  the  internal  os.  Five  minutes  is 
a  sufficient  duration  every  other  day  for  a  week,  when  it  will  bt- 
found  that  the  ovum  is  so  reduced  in  sia;  and  detached  as  to  readily 
pass  away  with  but  moderate  uterine  contraction.  The  first  appliea- 
tions  are  best  made  with  the  elastic  instrument  (Fig.  32),  even  cotton- 
cnverefl,  as  by  this  instrument  the  chances  of  puncturing  the  o\iim 
are  diminislu'd  iind  the  likelihood  of  its  entire  expulsion  increased. 
A  few  induction  iippHcations  subsequently  will  hasten  involution. 

HypereniesiB  Oravidamin.^Among  the  many  useful  remeities  fur 
the  excessive  nausea  and  vomiting  of  pregnancy  none  is  more  certain 
than  the  application  of  a  fine-wire  induction  current  to  the  solar  plexus 
at  the  epigastric  region.  The  anode  should  be  placed  at  the  liack  of 
the  neck  and  the  cathode,  or  negative  pole,  at  the  pit  of  the  stomach, 
carefully  avoiding  the  uterine  region,  Tlie  special  value  of  this  pro- 
cedure, which  is  confined  to  fine-wire  currents,  is  the  direct  sedation 
produced  by  it,  though  certain  cases  require  instead  that  the  sympa- 
thetic nervis  in  this  situation  should  be  stimulated  by  constant  cur- 
rents of  from  l.'i  to  30  milliamp&res  applied  from  pads  placed  in  the 
same  position.    Either  of  these  procwluri'S  is  likely  to  succeed  in  cases 
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where  pverj-thing  else  fails,  rendering  the  induction  of  artificial  abor- 
tiou  imnccL'eBary. 

Use  of  the  Induction  Current  in  Labor. — This  is  a  subject  of  vast 
importance  to  the  practicing  ohsitetrician,  for  tjy  this  much  neglected 
means  a  too  slow  labor  may  be  hastened,  atony  of  the  uterus  cor- 
rected, postpartum  hemorrhage  instantly  controlled,  and  involution 
BO  liastened  by  a  few,  or  at  times  only  one,  application,  aa  to  mate- 
rially lessen  the  lying-in  period. 

Suggeations  of  this  nature  were  made  a  number  of  years  ago 
by  Tripier,  and  more  recently  by  Dr.  W.  T.  Baird,  of  Texas,  and 


F!g.  91.— Caifff-s  I'lwket  Iji.lu^li..ii  llattciy.  The  ^■xritinp  fluid 
la  nmile  in  n  U-w  monipnta  froni  liiaulphnte  ot  inereiiry  Cttrried  in  a 
iKittle  (K)  in  a  dry  «tate,  a  spnonful  of  which  is  to  be  added  to  each 
of  Ihe  cells  fL),  water  added,  nnd  the  zincs  replaced.  Any  cheap  dry- 
cell  induction  buttery  is  »|ually  effective  and  convenient. 

Dr.  H.  J.  Nunn,  of  Savannah,  Ga. ;  yet,  douhtloss  owing  to  the  fact 
that  the  busy  accoucheur  hasi  no  battery  with  him  in  the  lying-in 
chamber  and  if  he  sends  to  his  office  for  it  finds  it  out  of  order, 
hut  little  use  seems  to  have  been  made  of  these  Buggi-stions.  Bearing 
in  mind  that  it  is  the  induction  current  only  that  is  of  service  at  this 
time,  the  remedy  for  this  practical  difficulty  is  the  addition  to  the 
regular  contents  of  the  obstetric  bag  of  a  small  GaiUe  battery  (Fig. 
91),  which  is  ine.xpensive  and  always  ready  for  use,  for  the  solution 
employed  is  made  instantly  by  the  addition  of  a  little  water  to  a 
spoonful  of  the  biaulphate  of  mercury  carrieil  in  tJie  battery-case.  A 
more  powerful  coil  is,  at  times,  of  greater  service,  liut,  m  the  prin- 
cipal obstetric  uses  of  the  induction  current  are  due  to  its  contractile 
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power,  the  primary  coil  of  the  Gaiffe  battery  ehould  be  employed  and 
the  resistaDce  of  the  circuit  diminished  by  having  the  external  pole 
or  poles  inoreased  in  size  by  a  folded  towel  well  wetted  with  a  solu- 
tion of  table  salt.  It  should  not  be  overlooked,  also,  that  in  all  houses 
that  are  lighted  by  the  Westinghouse  alternating  system  (page  353), 
we  have  an  exceileut  induction  current  at  hand  by  simply  unscrewing 
a  lamp  and  placing  a  Massey  or  Jewell  controller  in  circuit  with  the 
patient,  wlien  a  current  of  any  strength  is  obtainable  by  tumlng  the 
crank  to  a  point  that  gives  perceptible  results. 

Inertia  Uteri. — The  contracting  power  of  the  induction  current  is 
not  entirely  barred  by  the  preBcnce  of  the  child  in  the  uteruSj  for, 
if  the  usual  head  presentation  exists  and  inertia  of  the  uterus  occurs 
in  Fpite  of  a  well-dilated  cervix,  we  may  apply  the  electrodes  (either 
ordinary  disk-electrodes  or,  preferably,  pads  about  the  size  of  the 
piilm  of  the  hand)  on  either  side  of  the  fundus  near  the  navel,  and 
turn  the  current  on  forcibly  at  the  inception  of  each  pnin.  or  about 
the  time  the  pain  should  appear,  turning  it  off  at  each  intermission 
and  repeating  the  procedure  regularly  for  a  time.  This  will  not  en- 
danger the  heart  or  respiration  of  the  child,  being  too  far  from  these 
vitai  organs,  and  will  usually  soon  produce  sucli  vigorous  coatractions 
that  the  forceps  may  be  left  untouched  while  time  is  saved  to  the 
physician  and  much  suffering  saved  to  the  patient.  My  own  limited 
experience  agrees  with  the  statement  of  Dr.  Baird,  that  the  turning 
on  of  the  current  synchronously  with  the  pains  very  materially  lessens 
the  suffering  of  the  patient,  even  in  normal  labor,  while  at  the  same 
time  the  expulsive  forces  are  re-erforced. 

Fostpartum  Hemorrhage.^When  this  alarming  accident  is  due 
to  inertia  of  the  uterus,  which  fails  to  contract  properly  and  promptly 
after  delivery  of  the  placenta,  there  is  nothing  equal  in  immediate  and 
thorough  results  to  the  primary  or  coarse-wire  induction  current  ap- 
plied with  a  bipolar  electrode  within  the  uterus  or  a  single  active  pole 
in  that  situation  and  the  other  on  the  abdomen.  The  bipolar  electrode 
(page  77)  shoidd  be  of  the  kind  capable  of  thorough  asepsis,  pref- 
erably in  the  flame  of  the  alcohol  lamp,  and  the  monopolar  electrode 
should  be  blunt  and  properly  insulated  and  asepticined.  In  an  emer- 
gency where  such  instruments  are  inaccessible  an  intra-utcrlne  elec- 
trode may  be  improvised  for  so  large  a  cavity  from  a  piece  of  wire 
about  a  yard  long  and  a  piece  of  rubber  tubing  a  foot  or  eighteen 
inches  long,  in  the  following  manner: — 
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Bare  a  considerable  portion  of  the  wire,  if  covered,  and  bend 
ill  is  end  in  a  long  loop;  twist  and  fold  the  end  of  the  loop  into  a 
ball  that  will  project  beyond  the  end  of  the  rubber  tube  when  it  is 
passed  through  it,  one  end  of  the  wire  remaining  within  tlie  tube 
and  the  other  end  being  brought  out  at  the  opposite  end  of  the  tube 
and  twisted  around  the  tip  of  a  conducting-cord,  to  make  connection. 
The  whole  should  now  be  immersed  in  boiling  water  for  a  few  mo- 
iin'nts  to  insure  cleanliness,  after  which  the  knobbed  end  may  be 
inserted  into  the  cavity  and  the  instrument  connected  with  one  cord 
of  the  battery.  The  other  electrode  is  placed  on  the  abdomen  and, 
if  only  an  ordinary  disk-electrode,  may  be  increased  in  size  by  putting 
a  folded  napkin  beneath  it,  well  wetted  with  salt  water.  The  induction 
current  only  is  to  be  applied  in  this  way. 

Becent  Subinvolution. — This  subject  has  been  treated  of  else- 
where (page  122),  but  it  should  be  said,  in  this  place,  that  subin- 
volution of  the  first  or  second  month  should  be  treated  by  the  induction 
or  alternating  current,  preferably  bipolar,  though  monopolar  intra- 
uterine applications  of  either  of  these  currents  will  check  hemor- 
rhage, hasten  involution,  and  not  only  permit  a  prompt  getting-up, 
but  avert  later  consequences  in  the  shape  of  invitations  to  catarrhal 
invasions  that  so  often  supervene  on  this  condition. 


CHAPTER  XXir. 


Benign    Affections   of   the   Uiietuha,   Bladder,   Rectum,    axd 

SlaitOID   FLFXUliE. 
DISEASES  OF  THE   DliETHRA   AND  BLADDEU. 

Camncle. — Thia  little  tumor  of  the  urethral  orifice,  whicTi  often 
givoa  pain  and  discomfort  out  of  all  proportion  to  its  size,  may  be 
eradicated  by  several  electric  methods,  after  it  has  been  temporarily 
anesthetized  by  tJie  cataphoric  application  of  a  cocaine  solution.  The 
cocaine  should  be  applied  on  a  cotton  pledget  saturated  with  tlie 
solution  and  held  on  the  part  by  a  carbon  or  platinum  electrodo, 
positive,  with  from  5  to  15  ruilliiimp^res  for  some  minutes,  the  nega- 
tive indifferent  pad  being  on  tlie  abdomen.  If  the  growth  is  pedun- 
culated the  gal va no-cautery  loop  may  then  be  passed  over  it  and  the 
heat  turned  on  as  it  is  tightened.  A  sessile  growth  is  brat  destroyed 
by  negative  puncture,  followed,  at  the  same  sitting,  by  a  small,  positive 
zinc-umnlgnm  electrode  pressed  into  the  opening  thus  made;  from  10 
to  15  milliamperes  will  be  suthciont. 

Stricture  or  TTlcerations  of  the  Urethra.  —  The  treatment  of 
strictures  or  ulcerations  of  the  female  urethra  is  as  Buccessfully  ac- 
complished as  in  the  male  and  much  more  readily  managed.  The 
negative  pole  is,  of  course,  necessarily  the  active  one,  as  we  wish  a 
relaxing  and  softening  effect,  the  electrode  being  the  same  as  em- 
ployed in  the  anterior  urethra  in  males,  having  a  straight  shantc  with 
bulbs  of  different  sizes.  When  not  provided  with  these  the  physician 
may  use  tlie  long-shanked  zinc-amalgam  electrodes  designed  for  intra- 
uterine application  (Fig.  33),  the  smallest  size  being  usually  appro- 
priate. When  the  latter  are  used  they  are  best  lubricated  by  mercury, 
hut  not  for  catapboresis,  since  the  negative  pole  is  imperati\'ely  neces- 
sary for  dilatation,  and,  tike  all  other  electrodes  to  be  inserted  within 
the  urethra,  should  be  scrupulously  cleaned,  preferably  flre-cleansed, 
before  insertion.  Four  or  5  railliamp^res  is  a  sufficient  current- 
strength,  the  current  being  turned  on  when  the  stricture  is  reached, 
the  operator  gently  pressing  the  instrument  forward  until  it  passes 
the  contracted  portion,  then  re-engaging  it  from  behind.  The  pro- 
(293) 
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cedure  should  be  repeated  every  five  to  seven  days  until  a  cure  is 
accomplished. 

Ulcerations  of  the  urethra  are  best  treated  (as  ulcerations  else- 
where) by  positive  zinc-amalgam  cataphoresis,  very  small  currents  of 
3  or  4  milliamperes  being  sufficient. 

Neuroses  of  the  Urethra  and  Vnlva. — Incontinence  of  urine  in 
the  adult  may  be  corrected  by  a  urethro-abdominal  or  urethro-sacral 
application  of  the  primary  induction  current,  turned  on  in  the  swelling 
method  for  from  two  to  five  minutes  daily  or  every  other  day.  In 
young  girls  or  children  the  same  results  can  be  attained  usually  by 
external  pubo-sacral  applications  of  the  same  current  with  ordinary 
disk-electrodes. 

The  treatment  of  painful  or  pruriginous  affections  of  the  vulva, 
urethra,  or  bladder — such  as  pruritus  vulvw,  vaginismus,  etc. — is  by 
no  means  so  simple,  though  often  yielding  the  best  results.  We  must 
here  search  for  an  organic  or  constitutional  basis  for  the  symptoms, 
such  as  erosions,  lithemia,  toxemia,  or  kidney  disease,  to  be  corrected 
simultaneously  with  the  appropriate  local  application.  It  needs 
scarcely  to  be  said  that  we  employ  the  high-tension  induced  current 
for  a  mere  neurosis,  having  in  view  its  anesthetic  effect.  If  this  be 
ineffective  a  weak  solution  of  cocaine  may  be  cataphorically  driven  in 
from  a  covered  carbon  electrode  by  a  few  milliamperes,  the  active 
electrode  being  positive. 

For  neuralgia  of  any  portion  of  the  pelvis  a  vaginal  bipolar  in- 
duction current  is  usually  effective  with  the  high-tension  coil. 

Atony  of  the  Bladder. — Contractile  and  tonic  effects  may  be 
readily  produced  in  the  functionally  weakened  bladder  by  including 
the  organ  between  the  poles  of  a  vagino-abdominal  application  of 
either  current.  A  quickened  micturition  is,  in  fact,  frequently  noticed 
by  patients  undergoing  this  method  for  other  purposes.  In  the  pa- 
ralysis from  long  distension,  as  in  cases  of  chronic  cystitis,  particu- 
larly when  fatty  degeneration  of  the  muscular  coats  of  the  organ  is 
suspected,  intravesical  applications  of  the  primary  induction  current 
should  be  made,  and,  if  vesical  irrigation  of  antiseptic  fluids  be  prac- 
ticed, the  current  should  be  applied  simultaneously  by  the  swelling 
method  while  the  bladder  is  ejecting  the  liquid.  This  may  be  done 
by  attaching  a  twisted-wire  socket  for  connection  with  the  battery 
to  an  ordinary  silver  catheter,  insulating  all  but  the  tip  with  fused 
shellac,  and  employing  it  as  an  electrode.     While  the  liquid  is  re- 
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gurgitating  the  current  will  increase  its  force  perce]>tibly,  thus  caus- 
ing contraction  of  the  bladder  under  the  mtrat  favorable  conditions. 
The  irrigation  is  the  only  element  of  this  application  requiring  spe- 
cial discrimination  as  to  frequency,  or  producing  possible  reactions 
from  ovenise. 

CyBtosoopy. — In  order  that  this  subject  may  receive  the  most 
thorougli  and  practical  discussion,  the  author  has  requested  Dr. 
Harris  A.  Slocum,  Professor  of  Gynecology  at  the  Philadelphia  Poly- 
clinic, to  prepare  a  statement  which  will  include  the  fruits  of  his  wide 
experience  in  the  examination  of  the  bladder  in  women: — 

Gynecologists  have,  for  some  time,  recognized  the  close  symptora- 
atic  relation  of  diseases  of  the  uterus  and  its  appendages  with  those 
of  the  bladder  and  such  parts  of  the  ureter  and  urethra  as  are  in  close 
proximity  to  it.  This  is  probably  due  to  the  fact  that  the  viscera  of 
the  pelvic  cavity  are  supplied  by  the  hypogastric  plexus  of  the  sym- 
pathetic, situated  in  front  of  the  promontory  of  the  sacrum,  between 
the  two  common  iliac  arteries. 

It  may  be  noticed  that  the  three  principal  pelvic  organs  in  the 
female  have  a  similar  nerve-supply.  The  upper  portions  of  the  blad- 
der, uterus,  and  rectum  receive  a  nearly  pure  sympathetic  distribution 
from  the  ovarian  and  inferior  hypogastric  plexuses  of  the  sympathetic. 

Their  movements  are  unconsciously  performed  and  entirely  re- 
moved from  the  domination  of  the  will,  permitting,  in  the  bladder 
and  rectum,  automatic  adaption  to  varying  amounts  of  contents, 
their  retention  during  sleep,  etc.;  in  a  measure,  this  view  also  applies 
to  the  uterus  when  that  organ  is  engaged  in  gestation,  the  sole  object 
of  its  existence. 

The  outlets  of  these  organs  have  a  large  proportion  of  insulated, 
spinal  nerve-fibers.  The  sphincter  ani  receive  filamenta  from  the 
hemorrhoidal  branch  of  the  fourth  sacral,  the  bladder  and  urethra 
being  supplied  from  the  third  and  fourth  sacral,  and  tlie  cervix  the 
same.  These  introduce  the  elements  of  control  or  inhibition  to  the 
exit  of  each  excretory  organ  (parturition  is  a  modified  excretion) ,  more 
marked  in  the  bladder  and  rectum,  while  evidently  not  at  all  volitional 
in  the  cervix. 

The  inhibitory  function  of  the  spinal  element  in  the  uterus  is 
exerted,  as  before  indicated,  in  the  resistance  offered  by  the  cervix  to 
the  rhythmic  contrnctions  of  the  uterine  muscle  during  gestation,  and 
is  probably  the  chief  reason  for  their  presence  in  that  part  of  the 
organ. 
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It  is  the  intimate  relation  of  the  nervous  and  vascular  supply  of 
the  pelvic  tissues  that  contributes  mainly  to  their  close  symptomatic 
relationship,  the  rectum,  as  well  as  the  bladder,  frequently  requiring 
investigation  in  seeking  the  cause  for  symptoms  apparently  uterine. 

The  purpose  of  this  contribution  is  to  give  a  brief  description  of 
the  ordinary  methods  of  examining  the  bladder  as  applied  to  oflBce 
practice,  and  will  not  deal  with  diagnosis  or  treatment. 

Two  methods  of  investigation  are  available:  the  indirect  and 
the  direct.  In  the  former  the  view  of  the  bladder  is  obtained  through 
Nitze  and  Leiter's  cystoscope,  which  consists  of  an  angled  tube  resem- 
bling a  urethral  sound,  about  twenty-one  millimeters  in  circumfer- 
ence. The  tip  of  the  instrument  contains  a  tiny  electric  light  behind 
a  window  of  quartz.  At  the  recedent  angle  within  the  tube  is  a  prism 
so  placed  that  the  rays  received  from  the  bladder-wall  are  reflected 
through  a  telescope  to  the  eye  of  the  examiner.  After  connecting 
the  rheophores,  contact  is  made  and  broken  by  means  of  a  milled 
«crew  placed  conveniently  to  the  forefinger. 

Several  modifications  of  this  instrument  have  been  devised, 
among  which  may  be  mentioned  that  of  Skene's,  in  which  a  ureteral 
catheter  may  be  used  and  the  ureters  catheterized  while  under  in- 
spection. 

In  examining  the  bladder  by  this  method,  with  the  patient  in 
the  dorsal  position,  its  interior  is  cleansed  of  mucus,  pus,  or  blood 
if  present,  and  filled  with  a  warm,  weak  boric-acid  solution,  using  a 
four-ounce  glass  or  hard-rubber  funnel,  two  feet  of  rubber  tubing 
connected  by  a  glass  tube  two  inches  in  length  with  the  catheter  to 
be  used.  From  four  to  eight  ounces  are  necessary,  according  to  the 
capacity  of  the  bladder. 

It  requires  a  certain  amount  of  experience  with  this  instrument 
to  obtain  a  correct  impression  of  what  is  seen.  The  appearance  of 
the  area  inspected  varies  with  the  distance  of  the  prism  from  the 
bladder-wall.  At  5  millimeters  it  is  magnified  to  nearly  twice  the 
normal  size;  at  20  millimeters  it  is  less  than  normal,  while  at  15  mil- 
limeters the  view  obtained  about  represents  the  true  size  of  lesions 
as  they  exist.  This  distance  is  approximately  secured  by  allowing 
the  tip  to  touch  the  bladder- wall,  and  then  withdrawing  just  suf- 
ficiently to  clear  it.  Contact  between  instrument  and  bladder  should 
otherwise  be  avoided,  as  the  heat  generated  after  three  to  five  minutes' 
use  is  sufficient  to  burn  painfully,  and  might  give  rise  to  a  cystitis  that 
had  not  previously  existed. 
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Rather  than  continue  a  long,  imintomipted  examination,  it  is 
far  safer  to  shut  off  the  current  for  half  a  minute  after  three  to  five 
minutes'  use,  and  allow  the  instniment  to  (.-ool. 

The  second,  or  direct  method — described  by  Pawlik  and  Kelly — 
is  far  more  satisfactory  in  examining  the  bladder  in  the  female.  The 
speculum  is  a  straight,  metallic  tube  nearly  10  centimeters  in  length, 
made  in  sizes  of  from  5  millimeters  to  21  millimeters  in  diameter, 
with  a  flaring  proximal  extremity,  a  handle  placed  at  an  obtuse  angle, 
and  an  obturator,  snugly  fitted,  to  facilitate  introduction. 

When  neeep?ary,  the  urethra  is  dilated  with  Kelly's  steel  urethral 
dilators  or  his  calibrator:    a  spherically  handled  metallic  cone   7.7 
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centimeters  in  length,  4  millimeters  in  diameter  near  the  apex  and  16 
millimeters  at  the  base,  and  graduated  at  each  2-millimeter  increase 
in  diameter.  For  office  use  or  ordinary  examination  the  9-railUmeter 
and  10-millimeter  sizes  are  sufficient.  The  bludder-wall  is  easily  ex- 
amined through  them,  and  they  rarely  require  a  preliminary  dilatation. 

Other  instruments  required  are:  one  or  two  urethral  catheters, 
an  aluminium  applicator,  and  an  appliance  for  removing  accumulating 
urine. 

One  of  three  positions  may  be  chosen  in  which  to  place  the 
patient:  Sims's  position;  the  dorsal,  with  extreme  elevation  of  the 
hips,  and  flexion  of  thighs  and  legs;  and  the  Itnec-chest  position. 
The  latter  is  generally  to  be  preferred;  it  is  tjuieklj  attained  and 
permits  the  maximum  of  expansion. 
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Corsets,  bands,  and  all  sources  of  constriction  must  be  loosened, 
and  the  patient  instructed  to  breathe  freely  and  gently,  not  forcing 
the  air  from  the  lungs. 

The  bladder  should  be  thoroughly  emptied  before  introducing 
the  speculum,  and  voluntary  voiding  generally  clears  it  of  all  fluid. 

After  having  observed  the  preliminary  instructions  regarding  the 
clothing,  the  light  from  the  head-mirror  is  thrown  upon  the  urethral 
opening,  and  the  speculum,  warmed  and  oiled,  is  gently  inserted  in 
the  meatus.  Bear  in  mind  the  slight  curve  to  the  urethra,  and  begin 
the  operation  by  having  the  handle  slightly  depressed  and  the  beak 
pointing  a  degree  upward.  When  it  has  penetrated  for  about  an  inch 
or  an  inch  and  a  half,  raise  the  handle  half  an  inch  to  bring  the  instru- 
ment in  the  line  of  the  canal  and  continue  the  introduction.  If  care 
and  great  gentleness  are  observed,  the  operation,  in  the  majority  of 
cases,  with  No.  6  speculum,  is  almost  painless.    The  average  time  con- 


Fig.  93.— Urethral  Calibrator. 

sumed  is  one  and  a  half  minutes.  It  must  be  done  slowly,  especially 
in  oifice-work,  where  the  patient  at  once  goes  from  the  house  to  the 
street. 

The  greatest  amount  of  resistance  will  be  met  just  before  the 
beak  enters  the  bladder,  and  it  is  just  here  that  the  patient  may  first 
complain  of  pain.  The  amount  of  pressure  used  is  hard  to  estimate, 
but  is  probably  two  ounces,  and  this,  with  an  occasional  rotary  move- 
ment, is  sufficient  to  allow  of  the  insertion  of  the  speculum  into  a 
bladder  that  is  tender  and  irritable  from  chronic  inflammation,  with 
a  minimum  amount  of  pain  at  the  time,  and  safety  for  the  patient 
after  she  has  left  the  office. 

The  examination  may  now  be  begun,  bearing  in  mind  that,  in 
the  majority  of  inflammatory  cases,  the  lesions  will  be  foimd  on  or 
near  the  floor  of  the  bladder  (the  uppermost  portion  when  in  the 
genu-pectoral  position).  Two  favorite  spots  where  inflammatory 
areas  are  apt  to  be  found  are  directly  in  the  neck  of  the  ])ladfler  (ex- 
amined last,  as  the  tube  is  being  removed),  and  to  either  side  of  the 
neck.    The  latter  can  only  be  seen  by  carrying  the  outer  part  of  the 
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Bpeculuin  far  over  to  the  aide,  at  least  forty-five  degrees  from  tlie 
median  line.  This,  too,  should  be  done  bIowIj  and  gently.  Much 
more  can  be  elicited  from  the  tissues  by  gentle  and  persistent  handling 
than  by  a  suddec  force  that  is  apt  to  surprise  them  into  resistance. 
When  there  is  a  tendency  for  the  vagina  to  distend  and  encroach 
upon  the  space  needed  for  the  bladder,  as  is  often  the  case  where  a 
lacerated  or  dilated  perineum  exists,  the  patient  should  gently  strain 
and  C-\pel  the  air  from  the  vagina,  after  the  speculum  has  entered  the 
bladder  and  before  the  obturator  is  removed,  then,  by  pressing  the 
perineum  against  the  anterior  vaginal  wall  and  removing  the  obtura- 
tor, air  enters  the  bladder,  and  its  distension  is  accomplished.  If  the 
expansion  is  not  satisfactory,  the  bladder  being  held  in  contact  with 
the  end  of  the  speculum,  it  may  be  due  to  holding  the  breath,  strain- 
ing, an  oblique  position  of  the  thighs,  or  a  rigidity  of  the  dorsal  op 
abdominal  muscles.     See  that  the  thighs  are  perpendicular  and  the 


Fig.  84.— Kelly's  Urethral  Dilator. 

biick  well  curved  toward  the  table;  then,  instructing  the  patient  to 
breathe  gently  and  to  avoid  straining,  the  wall  will  generally  fall 
away  from  the  speculum  and  permit  a  full  examination  to  be  made. 
During  the  examination  the  accumulating  drip  from  the  ureters 
becomes  annoying,  surging  up  to  and  filling  tlie  inner  end  of  the 
speculum  with  each  expiration.  This  may  be  removed  by  Kelly's  ap- 
pliance, consisting  of  a  rubber  tube  50  centimeters  in  length,  with  a 
rubber  ball  at  one  esfremity,  and  a  hollow,  perforated,  metallic  sphere 
C  roillimeterB  in  diameter  at  the  other,  for  introduction  into  the  blad- 
der. If  the  metal  ball  is  replaced  by  the  long  nozzle  of  a  hard-rubber 
uterine  syringe,  this  little  contrivance  will  be  found  to  answer  the 
purpose   perfectly,   being  more   easily   and  quickly  introduced   and 

Dr.  George  E.  Shoemaker  devised  and  reported  an  apparatus  for 
keeping  the  bladder  dry.  He  used  a  quart  bottle  the  cork  of  which 
was  fitted  with  two  rubber  tubes.  Through  one  of  thc«e  the  bottle  is 
exhausted  of  air,  and  to  the  other  is  attached  a  ureteral  catheter, 
which  is  inserted  along  the  wall  of  the  speculum,  is  too  small  to  inter- 
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fere  with  the  field,  and  readily  removes  the  urine.  He  has  also  had  a 
small  tube  soldered  in  the  lumen  of  the  speculum,  to  the  outer  end 
of  which  the  exhaust  tube  is  attached. 

If  these  appliances  are  not  at  hand  and  the  urine  accumulates 
rapidly,  a  quick  and  ready  method  of  emptying  the  bladder  is  to  with- 
draw the  speculum  until  the  inner  end  just  reaches  the  neck  of  the 
bladder  (shown  by  the  appearance  of  a  narrow  ring  of  mucous  mem- 
brane at  the  end  of  the  instrument),  and  request  the  patient  to  rise 
from  the  knee-chest  position  to  kneeling.    This  brings  the  inner  end 


Fig.  95.- -Cystoscopic  Syringe. 

of  the  speculum  to  a  plane  below  the  rest  of  the  bladder  and  empties 
it  at  once.  A  short  explanation  to  the  patient  satisfies  her  and  gives 
her  a  moment's  respite  by  changing  her  position.  Another  method 
— the  simplest  of  all — is  to  partly  withdraw  the  tube  and  ask  the 
patient  to  strain  gently.  This  brings  the  acting  floor  of  the  bladder 
up  to  the  opening,  when  by  gently  depressing  the  mouth  of  the 
instrument  the  desired  object  is  accomplished. 

To  lessen  the  amount  of  urine  excreted,  see  that  the  patient 
drinks  no  fluid  for  an  hour  before  the  examination  is  made. 

It  is  essential  that  the  bladder  should  be  thoroughly  distended, 
not  only  to  open  up  all  hiding  places  for  erosions,  ulcers,  or  other 
lesions,  but  that  the  mucous  membrane  may  be  presented  in  its 
true  colorings.     A  partially  contracted  bladder  is  a  shade  darker  or 
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redder  than  when  fully  distended  and  might  easily  mislead  in  esti- 
mating the  degree  of  inflammation.  Several  healthy  bladders  (with 
all  possible  aseptic  precautions)  should  be  previously  examined,  to 
learn  the  appearance  of  the  normal  organ. 

It  is  not  desirable  to  have  the  inner  end  of  the  speculnm  too  near 
the  wall.  Withdraw  from  one-half  to  two  inches,  according  to  the 
degree  of  Illumination.  More  of  the  field  iB.seen  at  one  glance  and  a 
better  idea  of  relations  secured. 

The  choice  of  light  depends  upon  circumstances.  In  tlie  office 
the  electric  headlight,  with  a  reliable  Edison-Lalande  or  other  bat- 
tery is  satisfactory,  providing  one  is  fortunate  in  the  selection  of  a 
lamp.  These  may  last  six  months  or  a  year,  or  they  may  be  destroyed 
in  a  few  minutes  without  redress  from  the  dealers.    When  connection 


fig.  96.— Ureteral  Searcber. 


with  the  battery  is  made  the  highest  resistance  should  be  interposed 
at  first,  to  prevent  a  possible  destruction  of  the  carbon  filament. 
Without  care,  one  may  hum  out  a  lamp  in  an  instant. 

If,  for  any  reason,  the  electric  headlight  and  battery  are  not  to 
be  obtained,  the  light  from  a  good  lamp  or  gas-jet  reflected  from  a 
head-mirror  will  give  satisfactory  results,  and,  finally,  in  the  absence 
of  these,  similarly  reflected  daylight  gives  all  the  illumination  neces- 
sary, and  has  the  advantage  of  presenting  the  parts  in  their  true  and 
easily  recognized  colors.  In  office  work,  therefore,  the  only  essential 
instruments  are  a  head-mirror,  one  sis-millimeter  speculum,  and  an 
aluminium  applicator.  A  clear  recollection  of  the  nervous  and  vas- 
cular supply  to  the  various  organs  of  this  region  will  go  far  toward 
a  correct  interpretation  of  symptoms,  and  the  intelligent  applica- 
tion of  the  proper  treatment.  One  will  lose  no  time  in  becoming 
thoroughly  acquainted  with  the  essential  and  relative  anatomy  of  the 
parts. 

Applications  through  the  eystoscope  are  best  made  with  a  slender 
aluminium  applicator,  carrying  a  thin  layer  of  cotton  on  the  end. 
Care  should  be  taken  not  to  wrap  too  tliickly,  to  avoid  pinching  a 
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fold  of  mucous  membrane  against  the  sharp  edge  of  the  tube  when 
withdrawing  the  applicator.  The  latter  may  be  so  thinly,  yet  service- 
ably,  wrapped  with  cotton  that  the  eye  may  follow  it  down  the  No.  9 
tube  to  the  spot  to  be  touched,  thus  confining  the  medicine  to  the  area 
needing  it. 

An  important  feature  in  connection  with  cystoscopy  is  the  exam- 
ination of  the  ureters.  These  pass  diagonally  through  the  wall  of  the 
bladder  and  enter  it  about  one  inch  in  front  of  the  uterine  neck,  and 
from  one-half  to  three-quarters  of  an  inch  from  the  median  line.  In 
order  to  bring  them  into  view,  the  speculum  should  be  turned  about 
thirty  degrees  from  the  median  axis,  and,  with  the  patient  in  the  genu- 
pectoral  position,  the  handle  is  depressed  until  the  mouth  of  the  ureter 
is  brought  into  view.  The  appearance  of  this  opening  is  not  always 
the  same,  and  is,  at  first,  rather  difficult  to  find.  It  may  appear  as  a 
small  dimple  with  pouting  edges,  a  small  slit,  or  an  area  of  deeper 
color  than  its  surroundings.  A  fairly  accurate  guide  is  found  in  the 
jet  of  urine  issuing  from  it.  If  the  kidney  and  ureter  of  the  side 
under  observation  are  intact,  a  small,  shining  line  of  urine  may  be 
traced  upward  to  its  emergence. 

In  rare  conditions,  probably  of  unusual  stimulation  of  the  ureteral 
muscular  fibers,  the  mouth  of  the  ureter  is  unexpectedly  indicated  by 
the  appearance  of  a  tiny  stream  of  urine,  such  as  would  be  projected 
from  an  hypodermic  syringe,  forcibly  ejected  across  the  inner  opening 
of  the  speculum,  sometimes  striking  its  lower  wall  with  a  faintly 
audible  tinkle. 

Further  discussion  of  the  examination  of  the  ureters  will  not  be 
entered  upon  here,  but  attention  is  called  to  the  fact  that  inflam- 
mation of  the  lower  end  of  these  tubes  may,  at  times,  be  the  cause  of 
hitherto  obscure  and  persistent  backache,  evidenced  by  the  testimony 
of  the  patient,  when  the  sound  enters  the  canal,  that  there  is  where 
the  trouble  lies,  and,  afterward,  by  the  disappearance  of  the  symptom 
after  proper  treatment. 

The  color  of  the  mucous  membrane  lining  the  bladder  varies 
very  much  in  different  people,  and  at  different  times  in  the  same  sub- 
ject. It  is  several  shades  darker  for  a  week  before  the  menstrual 
period,  increasing  as  that  time  approaches,  rendering  it  desirable  not 
to  examine  at  that  time,  except  when  the  lesion  is  a  very  light  one. 
It  is  then  better  to  select  that  period,  as  an  area  of  hyperemia  that 
was  not  visible  before  becomes  plainly  so  during  the  period  of  pelvic 
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turgesceuce.  It  would  be  well,  in  euch  a  case,  to  make  two  examina- 
tions :  one  a  week  after  the  menses  have  ceased  and  one  the  day  before 
it  is  again  expected.  The  contrast  would  indicate  the  relative  integri^ 
of  the  different  capillary  areas. 

The  average  color  of  tlie  healthy  bladder  is  pale-flesh  color,  with 
occasional  reddish  or  bluish  streaks,  very  fine,  generally  short — not 
over  half  an  inch,  and  sometimes  dichotomous,  Those  are  the  small 
veins,  and  are  rarely  altogether  absent.  The  shade  deepens  as  the 
neck  of  the  bladder  is  approached,  and  at  the  sphincter  is  apt  to  be  a 
deep  red,  which  continues  with  gradual  paling  along  the  urethra  to 
within  a  quarter  or  half  an  inch  of  the  ostium,  when  it  reaches  the 
shade  as  seen  without  the  speculum's  aid. 

Let  each  case  be  carefully  and  gently  bandied,  both  to  avoid  in- 
juring the  tissues  aud  to  reassure  the  patient's  mind.  Frequently 
the  first  attempt  to  examine  an  extremely  nervous  patient  induces 
marked  mental  distress,  and  requires  judgment  as  to  whether  to  con- 
tinue the  efforts  or  wait  until  another  tijoe. 

The  air  contained  in  the  bladder  is  variously  disposed  of.  If 
the  treatment  does  not  extend  to  tl)c  urethra,  upo  the  san^  procedure 
mentioned  when  speaking  of  the  disposal  of  the  accumulating  urine: 
withdraw  the  speculum  to  the  inner  extremity  of  the  urethra,  place 
a  small  receptacle  imder  the  mouth  of  the  instrument,  aud  request 
the  patient  to  rise  to  tlie  kneeling  posture.  Urine  and  air  escape,  the 
bladder  collapses,  and  the  speculum  is  entirely  removed. 

If,  as  is  often  the  case,  the  urethra  likewise  needs  to  be  treated, 
the  application  is  made  during  the  siow  withdrawal  of  the  speculum, 
leaving  the  bladder  distended  with  air.  A  soft-rubber  catheter  may 
easily  be  inserted  and  the  viscus  will  be  emptied  when  the  patient  either 
stands  up  or  lies  down. 

Occasionally,  when  making  applications  at  the  patient's  house, 
the  rubber  catheter  is  permitted  to  remain  in  situ  for  a  variable  length 
of  time:  from  half  an  hour.to  four  hours.  This  prevents  a  diluting 
of  the  medicament,  and  allows  a  longer  period  for  its  action  upon  the 
mucous  membrane,  but  must  be  done  tentatively,  to  avoid  irritating  it. 

While  it  is  not  desirable  to  have  a  patient  leave  the  office  with 
air  in  the  bladder,  yet,  should  this  occur,  it  rarely  need  cause  anxiety. 
It  is  usually  voided  upon  reaching  home,  with  the  first  attempt  to 
pass  the  urine,  and  is  seldom  followed  by  untoward  results. 
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DISEASES  OP  THE  RECTUM  AND  SIGMOID  FLEXURE. 

The  frequency  with  which  the  physician  in  the  practice  of  gyne- 
cology encounters  diseases  of  the  rectum  makes  it  wise  to  add  a  few 
paragraphs  on  these  conditions  in  which  electricity  is  of  signal  service. 
This  is  an  electro-therapeutic  field  that  has  been  much  neglected  in 
spite  of  good  work  that  has  been  recorded. 

Anal  Fissure. — In  cocaine  cataphoresis  we  have  an  excellent  and 
almost  painless  method  of  healing  these  troublous  conditions  of  the 
anal  outlet,  which  will  frequently  make  divulsion  of  the  sphincter 
unnecessary.  The  patient  is  placed  in  position  for  examination,  pref- 
erably leaning  forward,  face  downward,  over  the  head-end  of  a  couch, 
and  the  anus  carefully  examined  in  the  light  of  a  head-mirror  or 
electric  headlight.  When  the  painful  erosion  or  fissure  has  been  found 
the  small  pad  is  slipped  under  the  abdomen  and  made  negative,  while 
the  positive  electrode,  of  platinum  or  carbon  covered  with  absorbent 
cotton  dipped  in  a  10-per-cent.  solution  of  cocaine  hydrochlorate  is 
applied  to  the  erosion  and  from  1  to  5  milliamperes  turned  on  for 
some  minutes.  Usually  one  application  is  sufficient  to  promote  heal- 
ing; at  any  rate  it  should  not  be  repeated  until  a  sufficient  time  has 
elapsed  to  test  the  possibility  of  healing  having  occurred. 

Hemorrhoids.  —  Both  external  and  internal  hemorrhoids  are 
readily  and  radically  cured  by  making  use  of  the  coagulative  and 
styptic  action  of  electricity  within  the  pile  by  means  of  puncture. 
Thanks  to  the  anesthetic  value  of  cocaine  cataphoresis  this  procedure 
may  be  made  almost  painless,  and  the  subsequent  discomfort  during 
the  healing  process  is  less  than  by  any  other  method.  The  electric 
method,  while  radical  in  results  and  free  from  danger,  possesses,  there- 
fore, the  advantage  of  being  possible  without  general  anesthesia. 

The  patient  being  in  the  position  described  in  preceding  para- 
graphs, or  in  the  Sims  position,  the  pile  is  exposed  to  a  good  light, 
those  within  the  sphincter  by  means  of  a  rectal  speculum,  and  a  carbon 
or  platinum  electrode  with  cocaine  solution  on  cotton  applied  as 
already  described.  The  cocaine  electrode  is  made  to  cover  the  most 
prominent  portion  of  the  pile  which  is  intended  to  be  punctured  and 
the  material  diffused  by  anodic  cataphoresis  for  about  seven  minutes 
with  a  current  of  from  15  to  25  milliamperes  according  to  the  dis- 
comfort produced.  At  the  end  of  this  time  a  small  platinum  needle 
on  a  staff  some  six  inches  long  (Fig.  97),  insulated  to  one-fourth 
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of  an  inch  from  the  point,  is  insprted  with  but  little  seneation,  and  ft 
current  of  from  5  to  20  niilliamperes  turned  on  for  ten  minutes;  b 
blanching  effect  is  soon  seen  to  occur  in  the  pile,  and  the  instrument 
may  be  withdrawn  without  bleeding  from  the  point  ot  insertion  4£ 
sufficient  current  has  been  used. 

This  puncture  will  probably  be  sufficient  for  the  one  hemorrhoid; 
at  any  rate,  healing  should  occur  before  repetition  in  that  tumor,  but 
other  tumors  ehould  be  sought  for  and  a  similar  cataphoric  application 
and  puncture  made  at  the  same  sitting  if  the  patient's  endurance  of 
the  posture  continues  long  enough.  If  the  needle  has  been  insulated 
in  such  a  manner  that  one-eighth  of  an  inch  of  the  shellac  insulation 
will  follow  the  point  into  the  pile,  further  insertion  being  guarded 
against  by  a  shoulder  or  bulbous  portion  of  the  insulation  at  the  proper 
spot,  the  after-trentnient  is  very  slight,  consisting  of  cleansing  in- 
jections of   haniaraelic  extract  or  a  weak  solution   of  creolin   after 


Fig.  1)T,— Autlior's  Hemorrhoidal  Nooilly  Electrode  (Sectitui 
showing  Api>e>iruuce  wlit;n  Cuutcd  with  t^litUac). 


defecation,  with  occasional  applications  of  an  ointment  of  either  of 
these  agents  by  means  of  a  rectal  ointment  applicator. 

The  author  has  of  late  varied  this  application  with  advantage 
by  employing  zinc-mercury  cataphoreSie  by  puncture  instead  of  simple 
positive  puncture.  Less  current  seems  to  be  required,  and  the  appli- 
cations are  themselves  necessarily  antiseptic. 

The  electrode  may  be  made,  a  fresh  one  for  each  application,  by 
cutting  a  narrow  strip  of  zinc  from  a  piece  of  No.  32  thickness,  and 
insulating  it  with  fused  wax,  in  every  way  like  the  minor  cancer  elec- 
trode described  at  page  22.'!,  except  that  it  is  to  be  about  six  inches 
long.  Connection  with  a  No.  30  conducting  wire  is  made  as  there 
described,  and  the  insulation  carried  to  less  than  one-fourth  of  an 
inch  from  the  fine-pointed  tip.  A  small  opening  is  made  in  the  hem- 
orrhoid with  a  Hagedom  needle,  after  cocaine  diffusion,  the  electrode 
is  inserted,  and  the  application  made  otherwise  as  described  above. 

Frolapae  of  the  Rectam.^ — Moderate  degrees  of  this  mechanical 
displacement  of  redundant  rectal  walls  may  be  successfully  treated  by 
a  combination  of  two  methods:   labile  intrarectal  applications  of  the 
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positive  pole  of  a  combined  constant  current  of  20  milliamp^res  and 
the  primary  induced  (the  authort  rectal  electrode  [Fig.  73]  being 
used)  and  submucous  puncture. 

The  purpose  of  the  labile  rectal  application  of  both  currents  is 
the  stimulation  of  the  muscular  walls  of  the  rectum  and  the  various 
muscular  structures  adjacent,  in  order  that  the  normal  tone  may  be 
restored.  This  is  usually  followed  by  an  immediate  retraction  of  the 
protrusion,  which  frequently  remains  in  proper  position  for  increasing 
periods  of  time  after  this  simple  application.  If  made  daily  it  may 
cure  moderate  conditions  of  prolapse  without  further  elaboration  of 
method.  In  the  absence  of  the  amalgamated-zinc  electrode,  with 
which  it  is  proper  to  employ  the  positive  pole  (the  mercury  prevent- 
ing cauterization  under  the  moderate  current  and  constant  movement 
advised),  the  negative  pole  may  be  used  with  a  rectal  olive  of  any 
metal.  The  Sims  position  is  usually  the  most  convenient  for  this 
maneuver. 

The  purpose  of  the  submucous  pimcture  is  the  production  of  a 
cicatricial  adhesion  between  the  redundant  walls  and  the  underlying 
areolar  tissue.  Either  pole  may  be  used,  the  position  of  patient  and 
anesthetic  cataphoresis  being  the  same  as  described  in  the  puncture 
of  liemorrhoids.  The  needle  is  inserted  at  but  a  slight  angle  with 
the  longitudinal  axis  of  the  rectum,  and  about  20  milliampcres  used 
for  ten  minutes.  But  little  can  be  accomplished  by  puncture,  how- 
ever, as  the  adhesions  produced  in  such  a  manner  are  evanescent. 

Stricture  of  the  Rectum. — The  unsurpassed  value  of  electricity 
in  strictures  of  the  rectum  is  well  shown  in  Newman's  article  in  the 
"International  System  of  Electro-Therapeutics."  Its  special  action 
here,  as  in  other  strictures,  is  the  dilating  and  softening  effect  of  the 
negative  pole  and  the  possibility  of  causing  absorption  of  the  cica- 
tricial fibrous  structure  causing  the  stricture.  The  size  of  the  bulbs 
required  makes  it  possible,  as  well  as  necessary,  to  use  much  more 
current  than  in  the  urethra,  with  added  boldness  of  technique. 

The  instrumental  equipment,  in  addition  to  the  usual  abdominal 
pad  for  a  dispersing  pole,  consists  of  a  rectal  electrode  with  shank 
about  nine  inches  long  to  which  three  or  four  sizes  of  bulbs  may  be 
screwed,  varying  in  diameter  from  one-third  to  one  inch.  Semi- 
elastic  shanks  have  been  advised  by  some  writers  and  repeatedly  used 
bv  the  author,  but  are  rarelv  satisfactorv  in  the  firmer  or  narrower 
etrictures,  owing  to  one's  inability  to  direct  the  bulb  properly.     An 
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important  improvement  applied  to  these  electrodes  by  the  author  ia 
shown  in  Fig.  73,  which  is  tunneled  for  attachment  to  &  syringe  in 
order  that  a  cushion  of  water  or  oil  may  be  made  to  precede  the 
instrument,  dilating  the  natural  channel  up  to  the  point  of  the 
stricture.' 

Essential  elements  of  Buccess  in  this  work  are  a  knowledge  of 
the  anatomy  of  the  rc-ctura  and  of  its  several  valves,  and  extreme 
gentleness  in  passing  the  electrode  to  the  contracted  spot,  where  but 
slight  pressure  ia  demanded,  the  dilating  effect  of  the  current  of  20 
milliampi'res  or  more  being  relied  upon. 

Should  the  stricture  bear  evidence  of  being  due  to  a  malignant 
growth,  the  fact  that  the  author's  electrode  bulbs  are  of  zinc  comes 
in  play,  since  when  well  amalgamated  the  polarity  of  the  instrument 
may  he  changed  to  positive  after  the  diseased  spot  has  been  reached 
and  a  stronger  application  of  mercuric  cataphoresia  made  before  it 
is  withdrawn,  as  iu  the  ulcerative  conditi<in  described  bolow. 

UlcerationB  and  Adenoids  of  the  Beotnm. — For  these  conditions 
the  mild  zinc-mercuric  cataphoresis  is  indicated,  with  currpnt- 
Btrengths  of  30  to  50  milliamperos  applied  from  olive-shaped  zinc 
instrumente.  The  results  are  most  excellent,  aud  could  probably  be 
attained  in  no  other  way. 


'The  nuthor  does  not  clainj  the  tuntided  rectal  electrode  aa  h  novelty, 
except  fts  applied  to  a  dilatinjr  infltniment  for  the  upper  rectum,  hollow  rectut 
electi'odeB  having  been  devised  by  Boudet,  King,  Cleavee,  and  others. 


CHAPTER  XXIIL 
The  Cosmetic  Applications  of  Electricity. 

The  chief  cosmetic  uses  of  electricity,  in  addition  to  the  restora- 
tion of  a  normal  clearness  of  complexion  by  electric  stimulation  of 
the  liver  and  other  abdominal  organs,  is  the  destruction  of  super- 
fluous hairs  on  the  face  or  elsewhere,  the  removal  of  small  surface- 
tumors  of  the  skin,  moles,  and  warts;  of  nevi,  or  port-wine  marks, 
and  of  pigmented  nevi.  Electricity,  or,  more  particularly,  the  solvent 
action  of  the  negative  pole  of  the  constant  current,  is,  in  every  way, 
the  best  method  of  removing  these  blemishes,  which,  when  situated 
on  the  face  or  other  conspicuous  portion  of  the  skin,  not  only  mar 
the  appearance  of  the  person,  but  are  often  responsible  for  an  un- 
happy disposition  in  the  persons  thus  afflicted.  The  skillful  applica- 
tion of  the  proper  remedy  for  these  deformities  is  not  the  highest 
work  of  the  educated  physician,  it  is  true,  yet  it  is  by  no  means 
beneath  him,  and,  when  it  is  remembered  that  the  proper  performance 
of  the  work  demands  a  considerable  knowledge  of  the  anatomy  and 
pathology  of  the  skin,  it  is  his  duty  to  rescue  it  from  the  hands  of 
ignorant  charlatans. 

Superflnons  Hair. — The  destruction  of  superfluous  hair  is  accom- 
plished by  the  electrolytic  destruction  of  the  germinal  papilla  at  the 
bottom  of  the  hair- follicle,  and  it  may  be  said  that  there  is  no  other 
known  way  in  which  this  may  be  done  without  destruction  of  the 
adjacent  skin.  The  world  is  indebted  to  Dr.  W.  A.  Hardaway,  of 
St.  liOuis,  Mo.,  for  the  discovery  of  this  fact,  which  has  been  further 
•elaborated  by  Dr.  George  H.  Fox,  of  New  York,  and  the  late  Dr. 
Plym.  S.  Hayes,  of  Chicago.  The  pole  employed  is  invariably  nega- 
tive and  a  current-strength  of  from  ^/j  to  2  V2  railliamp^res  is  suffi- 
cient, according  to  the  size  of  the  hair  and  the  duration  of  the  appli- 
•oation,  when  it  is  concentrated  at  the  point  of  a  fine  needle  inserted 
into  the  follicle.  This  amount  of  current  may  be  obtained  from  a 
variable  number  of  cells  when  a  controller  is  used,  though  it  is  thought 
to  be  more  painful  if  the  voltage  is  greater  than  that  obtained  from 
about  twenty  cells.    As  the  physician  will  be  most  apt  to  use  the  same 
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apparnhiB  for  this  work  as  that  employed  in  ordinary  therapeutic 
applications,  it  ia  only  necessary  to  cut  out  eome  cclU  by  a.  switch- 
eeicetor  or  otherwise  attach  that  numher  of  cells  to  his  switchboard. 
If  the  current  source  be  the  HO-volt  Edison  circuit  the  use  of  the 
author's  new  universal  controller  (Fig.  Ill)  will  permit  a  perfect 
adaptation  of  this  circuit  to  this  purpose. 

The  special  instruments  required  are  a  needle,  a  pair  of  epilating 
forceps,  the  latter  to  be  broad-pointed,  conserrated,  and  with  a  weak 
spring,  and  a  hand  magnif}'ing  gkss. 

A  proper  needle  is  a  matter  of  extreme  importance,  since  it  i» 
necessarily  very  fine  to  traverse  the  smaller  hair-follicles  which  are 
already  nearly  tilled  with  the  hair  themselves,  yet  the  point  should 
be  BO  blunt  as  not  to  pierce  the  sheath  of  the  follicle,  but  merely 
follow  the  hair  to  its  base.  Specially  ground  jewelers'  broaches  have 
been  generally  recommended,  of  steel,  since  the  negative  pole  is  in- 
variably used,  but  I  have  preferred  one  less  easily  broken,  which  was 
originally  made  of  14-karat  gold  spectacle-frame  material. 

Since  the  last  edition  of  this  work  the  author  has,  however,  made 
an  important  improvement  in  the  method  of  epilation  which  requires 
frequent  reheating  of  the  needle  in  the  flame  of  a  Buneen  burner  or 
alcohol  lamp,  and  nothing  will  stand  this  procedure  as  well  as  irido- 
platinuni.  The  essential  point  of  the  improvement  is  the  insulation  of 
the  needle,  except  the  action  tip,  with  so  fine  a  coat  of  fused  hard 
rubber  that  the  insulated  needle  will  slip  readily  into  the  sheath  and 
confine  the  pain  and  electrolytic  destruction  to  the  papilla  itself. 
The  importance  of  this  modification  of  the  older  technique  is  evident; 
it  greatly  lessens  the  pain  of  the  procedure  because  less  current  will 
he  required  and  the  current  used  will  not  affect  the  sensory  nerve  bulbs 
of  the  surface,  but  the  most  important  advantage  ia  the  possibility  of 
destroying  hairs  with  a  minimum  of  temporary  disfigurement  and  ab- 
solutely no  permanent  scarring. 

These  improved  needles  are  easily  made  by  the  physician  himself. 
Procure  twelve  inches  of  No.  2G  irido-plntinum  wire  from  a  deotal 
supply  establishment  and  three  pieces  of  hard-rubber  tubing  of  atwut 
three-sixteenths  or  one-fourth  of  an  inch  gauge,  each  piece  two  and 
one-half  inches  long.  This  will  be  enough  material  for  three  Deedles 
complete,  this  number  being  required  for  proper  work,  since  the  coat- 
ing, which  is  applied  freshly  for  each  sitting,  will  often  not  last  during 
the  half-hour  of  tlie  average  seance. 
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The  irido-platinum  wire  is  cut  into  three  and  one-half  or  four- 
inch  lengths  and  each  piece  passed  through  a  tubular  handle  and 
sealed  in  place  with  hard-rubber  or  black  sealing  wax,  one  end  being 
turned  over  to  make  an  eyelet  for  attachment  of  the  conducting  wire 
and  the  other  filed  down  to  a  fine,  blunt  point  for  the  active  end. 
This  form  of  handle  is  the  best  possible,  being  light,  short  and  without 
any  machinery  for  interrupting  the  current  by  hand — ^a  mistaken 
method  in  the  older  needle-holders.  The  conducting  cord  is  simply 
a  piece  of  No.  32  covered  copper  wire  of  suitable  length,  threaded 
securely  through  the  eyelet. 

To  apply  the  coating,  heat  the  end  of  the  needle  and  at  the  same 
time  set  on  fire  the  end  of  a  piece  of  half -inch  hard  rubber ;  while  the 
rubber  is  burning  and  fused,  bring  the  fused  portion  in  contact  with 
the  hot  needle,  and  observe  the  result  through  a  magnifying  glass  in  a 
good  light.  A  tiny  portion  of  the  needle  should  show  at  the  tip,  above 
which  the  insulation  should  present  a  smooth,  thin  coating  to  the 
required  height  to  insulate  the  needle  from  the  skin  when  inserted. 
Several  attempts,  followed  by  re-fusing  the  coating  over  the  burner, 
will  often  be  necessary  for  each  needle.  All  three  needles  should  be 
attached  to  the  negative  pole  ready  for  interchangeable  use,  as  required. 

The  patient  is  placed  in  a  large  chair  by  many,  but  the  writer 
prefers  in  this  and  all  other  face  applications  that  she  lie  on  a  couch 
in  a  good  light  with  her  head  well  up  on  the  head-piece,  the  opera- 
tor sitting  behind  and  leaning  over  with  his  elbows  resting  on  the 
side  of  the  pillow.  The  poles  of  the  battery  are  thoroughly  identified 
and  the  positive  binding-post  connected  with  a  moist  pad  laid  on  a 
waterproof  in  her  lap,  on  which  the  patient  presses  her  hand  to  close 
the  circuit  and  raises  it  therefrom  to  break  it  at  command,  the  pad 
becoming  thus  a  delicate  controller  to  make  and  break  the  circuit 
without  suddenness. 

Everything  being  in  readiness,  the  needle,  connected  with  the 
negative  pole  with  a  very  fine  insulated  wire,  is  inserted  into  the 
follicle  without  piercing  its  walls,  the  patient  is  directed  to  press  the 
pad,  the  proper  amount  of  current  is  turned  on  through  the  Massey 
controller,  which  is  not  thereafter  disturbed,  and  the  action  of  the 
current  noted.  When  the  hair  is  loosened,  as  it  will  be  in  a  few 
seconds,  if  the  needle  has  been  properly  placed,  it  is  removed  by  the 
forceps  in  the  other  hand  of  operator ;  the  patient  is  directed  to  raise 
the  hand,  when  the  needle  is  removed,  reinserted  into  another  follicle. 
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and  the  proceag  repeated.  The  patient's  hand  is  always  up,  therefore, 
when  the  needle  is  either  inserted  or  removed,  greatly  leeBening  the 
pain,  which  is  often  considerable.  After  the  ekin  has  been  broken  by 
an  application  a  strong  solution  of  cocaine  should  be  spread  over  the 
surface,  and  though  the  polarity  of  the  electrode  will  not  carry  the 
cocaine  in  by  cataphoresis,  the  action  being,  instead,  anaphoric,  a 
distinct  dulling  of  sensation  will  be  soon  manifest  from  it,  doubtless 
by  absorption  through  the  little  punctures  made.  If  four  hairs  are 
removed  at  the  angles  of  a  surface  a  little  over  a  half-inch  in  area 
the  inclosed  space  quickly  becomes  anesthetized,  permitting  the  hairs 
within  it  to  be  removed  at  this  sitting  without  sensation.  But  it  is 
not  wise  to  remove  hairs  closely  contiguous,  unless  using  the  insulated 
needle  described  above,  owing  to  the  tendency  of  the  little  cauteriza- 
tions to  coalesce,  producing  too  noticeable  a  scar.  The  seance  should 
not  be  prolonged  beyond  a  half-hour  at  a  time,  in  the  interest  of  both 
patient  and  operator. 

A' few  bair-papillas  will  escape  destruction  at  the  hands  of  eveo 
skilled  operators;  but  they  are  readily  removed  when  they  reappear. 
To  guard  against  an  undue  number  of  these,  care  should  be  observed 
not  to  remove  the  hair  until  it  is  thoroughly  loosened. 

Holes  and  Warts. — The  special  advantage  of  negative  electrol- 
ysis in  the  renioval  of  both  moles  and  warts  is  that  it  enables  us,  by 
a  nice  adjustment  of  the  destructive  action  to  the  actual  tissue  to 
be  destroyed,  to  devitalize  the  little  tumor  at  one  sitting  without  the 
destruction  of  the  underlying  skin,  as  with  acids  or  the  knife,  the 
slight  scar  left  for  a  few  weeks  disappearing  entirely  after  a  time. 
The  details  are  practically  the  same  as  for  the  removal  of  a  hair, 
except  that  a  sharp,  curved  needle  is  used,  passed  into  the  growth  a 
little  distance  above  its  base,  and  that  about  5  millimperes  is  usually 
required,  turned  on  very  gradually.  The  current  should  be  continued 
until  the  growth  is  quite  disintegrated  in  the  case  of  moles,  but  warte 
often  disappear  after  only  a  partial  destruction  of  their  bases,  appar- 
ently by  an  influence  on  their  nutrition.  In  either  case  the  crusts 
should  be  left  iimlisturbed  until  they  fall  off,  to  avoid  scarring. 

Nkvus  Vascnlosns  (Port-wine  Hark). — This  congenital  dilatation 
of  the  capillaries  of  the  skin  is  at  times  of  large  extent,  constituting 
a  serious  disfigurement.  Its  treatment,  which  necessitates  an  occlu- 
sive inflammation  of  the  capillaries,  is  both  tedious  and  painful,  yet 
the  results  obtainable  are  fully  worth  the  effort.     The  active  pole. 
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negative,  to  avoid  undue  scarring,  consists  of  a  number  of  needle- 
points projecting  from  a  disk,  enabling  as  many  punctures  to  be  made 
simultaneously.  The  current  is  empirically  regulated  and  maintained 
(at  about  3  milliamperes  per  needle)  until  a  white  wheal  appears  at 
each  puncture,  when  it  is  turned  oflE  and  the  instrument  reapplied 
at  another  place.  The  result  of  each  healed  puncture  is  a  minute 
white  scar  at  its  site,  and  it  is  therefore  necessary  to  repeat  the  ap- 
plication a  number  of  times  at  intervals  of  a  month  in  order  that  the 
whole  surface  may  be  turned  into  a  slightly  roughened  cicatrix,  which 
is  far  more  sightly  than  the  nevus. 

The  application  is  quite  painful  and  for  a  thorough  treatment  it 
is  wise  to  employ  anesthesia,  particularly  since  the  applications  are 
necessarily  at  long  intervals.  It  is  possible  that  if  the  needles  were 
of  irido-platinum  and  the  positive  pole  used  the  greater  scarring  from 
short  applications  would  be  of  advantage,  but  the  author  is  not  aware 
that  this  has  been  tried. 

Nevus  Pigmentosns. — This  form  of  naevus,  characterized  by  the 
deposit  of  pigment  within  the  skin  and  frequently  by  the  associated 
growth  of  superfluous  hairs,  is  treated  in  the  same  way  as  the  vascular 
najvus,  the  hairs  being  first  removed  in  the  usual  way.  The  pigment 
is,  at  times,  apparently  decomposed  by  the  electrolysis,  the  metallic 
constituents  being  deposited  on  the  negative  needle. 

In  the  case  of  an  infant  of  11  months,  with  a  large  brown  spot 
on  the  face,  seen  some  years  ago,  the  author  employed  a  fine  curved 
needle  mounted  in  a  needle-holder,  and  applied  as  much  as  15  milliam- 
peres for  prolonged  periods,  under  chloroform.  The  needle  was  curved 
on  the  flat,  enabling  it  to  be  slowly  swept  over  the  area  while  closely 
observed  through  a  magnifying  glass.  This  strength  of  current  dis- 
solved the  delicate  cuticle  and  apparently  robbed  the  pigment  .cells 
of  their  pigment,  which  was  washed  off  with  a  pledget  of  cotton,  dis- 
coloring four  ounces  of  water.  The  action  of  electrolysis  apparently 
caused  the  pigment  to  pass  from  the  body  to  the  needle — an  out- 
flowing cataphoresis.  After  several  applications  the  results  were  per- 
manent, and  there  was  but  little  scarring. 


CHAPTEll  XXIV. 

Institutional  Tbeatment, 


The  importance  of  electricity  as  the  chief  tlierapentic  agent  in 
the  management  of  the  neuro^ea  and  of  many  chronic  dieordera  of  an 
organic  nature;  its  close  association  ivlth  masiiiagc,  seclusion  from 
accustomed  environment,  and  other  features  of  the  rest-cure  method; 
together  with  the  necosaity  for  costly  equipment  and  special  facilities 
for  the  application  of  strong  currents  in  certain  physical  diseases, 
render  some  mention  of  institutional  treatment  specially  appropriate 
to  these  pages. 

The  practice  of  medicine  is  on  the  eve  of  evolutionary  changes  of 
vast  magnitude.  Closely  associated  with  witchcraft,  divination,  and 
the  black  art  in  past  ages,  it  has  not  been  wholly  emancipated  from 
superstition  even  in  the  present  century,  in  spite  of  a  progress  greater 
than  the  combined  achievements  of  all  preceding  agps,  for  this  progress 
has  been  largely  confined  to  investigations  as  to  the  causation  and  ac- 
curate recognition  of  disease,  and  its  cure  by  surgical  methods,  leaving 
the  extension  of  knowledge  relating  to  the  core  of  disease  by  medical 
methods  in  a  less  advanced  condition.  The  reason  for  tliis  can  only 
be  the  vast  difference  in  the  facilities  offered  for  good  work  in  these 
several  departments,  in  both  Europe  and  this  country.  In  the  leading 
European  countries  the  governments  directly  foster  and  support  inves- 
tigations relating  specially  to  diagnosis,  and  in  both  Europe  and 
America,  particularly  in  the  latter,  numerous  hospital  establishmenta 
favor  the  development  of  surgical  art. 

The  absolute  necessity  of  hospitals  for  good  surgery,  and  the  case 
with  which  charitable  institutions  may  be  made  available  for  this 
work,  has  resulted  in  a  one-sided  development  of  these  establishments, 
which  haw  rendered  them,  at  times,  of  but  little  service  to  purely 
medical  art. 

And  there  are  many  reasons  why  this  should  be  so.  A  well- 
ordered  charity  hospital  may  do  ideal  work  in  surgery,  for  the  master- 
hand  itaelf  may  do  the  brief  work  that  makes  for  success  or  failure, 
leaving  unessential  details  to  less  skilled  hands ;  hut  the  medical  treat- 
ment of  a  charity  case,  in  its  best  and  most  complete  form,  can  rarely 
(312) 
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be  administered  by  the  chief  physician  without  a  far  greater  sacrifice 
of  time  than  he  is  able  to  make.  This  results  in  the  whole  machinery 
of  the  hospital  being  developed  in  a  surgical  direction,  leaving  it  but 
imperfectly  adapted  for  the  treatment  of  any  medical  cases  other  than 
those  acutely  ill,  or  in  whose  cases  the  mere  administration  of  drugs 
is  sufficient. 

The  charity  hospitals  have,  therefore,  been  of  but  small  value  in 
the  development  of  remedial  arts  as  applied  to  the  cure  of  nonsurgical 
chronic  ailments,  for,  in  spite  of  a  full  appreciation  of  the  value  of 
drugs  in  this  class  of  affections,  it  is  not  overstating  the  bare  truth  to 
say  that  they  are  of  but  little  use.  It  is  to  natural  forces  and  other 
physical  agencies,  carefully  selected  and  applied  by  skilled  specialists, 
that  we  must  look  for  therapeutic  advances  that  shall  be  commen- 
surate with  similar  advances  in  allied  fields,  and  that  this  may  be 
done  it  is  absolutely  necessary  that  special  institutions  be  created  for 
this  particular  purpose.  It  is  but  a  remnant  of  superstition  to  rely 
upon  advice  and  prescriptions  when  the  whole  environment  of  the 
patient  needs  remedial  adaptation;  and  this  remedial  adaptation  can 
only  be  employed  with  adequate  means  and  adequate  appliances. 

Special  institutions,  thoroughly  adapted  to  particular  lines  of 
work,  are,  therefore,  a  most  necessary  adjunct  to  modem  medical 
progress,  and  the  author  looks  fon^-^ard  to  the  time  when  their  value 
will  be  as  well  appreciated  by  the  profession  in  all  chronic  affections 
as  the  modem  hospital  is  appreciated  as  a  means  for  good  surgery. 
That  the  people  for  whose  benefit  they  will  be  created  already  under- 
stand the  value  of  institutional  treatment  is  shown  by  the  success  of 
institutions  now  well  patronized  by  them,  some  of  which  were  estab- 
lished by  uneducated  persons. 

When  this  desirable  improvement  in  the  care  of  the  nonsurgical 
sick  has  been  fully  established,  we  will  no  longer  be  so  inconsistent 
and  untrue  to  our  work  as  to  present  the  spectacle  daily  witnessed  of 
a  physician  prescribing  mere  drugs  for  well-to-do  patients  in  a  back 
parlor  in  the  morning,  which  is  bare  of  remedial  appliances  for  the 
proper  treatment  of  the  persons  who  pay  him  for  the  highest  expres- 
sion of  his  art,  and  in  the  afternoon  catering  to  paupers  in  the  splen- 
dors of  a  perfectly  appointed  hospital.  If  the  hospital  facilities  add 
to  the  welfare  of  the  charity  patient,  surely  institutional  facilities  are 
equally  useful  to  the  more  deserving  citizen.  In  reality  there  is  a 
greater  necessity  for  well-equipped  work  in  battling  with  the  ailments 
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of  intellectual  beings^  aside  from  the  moral  obliquity  of  a  civilization 
that  reserves  its  best  services  for  its  defective  classes. 

The  value  of  institutional  facilities  is  particularly  great  in  the 
practice  of  electro-therapeutics,  owing  to  the  magnitude  of  the  instru- 
mental equipment  required  and  the  necessity  for  certain  classes  of  ap- 
plications being  performed  under  such  circumstances  that  the  patient 
may  rest  in  bed  immediately  afterward.  It  also  permits  of  a  closer 
attention  to  details  on  the  part  of  the  chief  physician,  through  an 
economy  of  his  time,  and  makes  it  convenient  to  associate  with  the 
main  element  of  treatment  other  remedial  agencies  of  great  service 
in  this  class  of  cases,  such  as  scientific  massage,  radiant  heat-baths, 
good  nursing;  regulation  of  dietary,  rest,  and  exercise;  and  the  men- 
tal medicines  of  discipline,  expectancy,  and  environment. 


PART  II. 


RUDIMENTS  OF  MEDICAL  ELECTRICITY. 


CHAPTER  XXV. 
Physics  of  the  Constant,  or  Direct,  Current; 

While  our  knowledge  of  the  true  nature  of  electricity  itself  is 
yet  indefinite,  it  is  fortunate  that  its  manifestations  in  motion — the 
only  condition  in  which  it  is  of  service  to  the  physician — are  as  real, 
comprehensible,  and  measurable  as  a  simple  current  of  water.  If 
there  is  mystery  attending  its  use  in  medicine  it  is  the  mystery  of 
all  remedies  applied  to  yet  imperfectly  understood  physiologic  and 
pathologic  processes. 

Certain  facts  relating  to  their  noncompressibility  have  led  recent 
investigators  to  regard  electric  currents  as  currents  of  a  real  fluid. 
Be  this  as  it  may,  the  fact  that  their  laws  in  motion  are  exactly 
analogous  to  those  of  hydraulic  currents  has  enabled  us  to  frame  a 
definite  mental  picture  of  them,  and  assists  us  greatly  in  a  compre- 
hension of  their  qualities. 

If  we  examine  a  stream  of  water  issuing  from  a  reservoir  (Fig. 
98)  we  will  find  two  qualities  which  will  not  be  difficult  to  separate 
in  the  mind :  pressure  and  volume.  The  former  is  the  force  by  which 
water  transports  itself,  due  to  gravity,  and  depends  on  the  height  of 
the  water  in  the  reservoir.  It  is  the  same  in  all  pipes  issuing  from  it, 
whether  large  or  small.  The  volume  of  water  carried  by  a  pipe,  on 
the  other  hand,  depends  on  the  size  and  length  as  well  as  on  the 
pressure. 

Electromotive  Force  (Pressure). — In  electric  currents  the  force 
governing  the  transportation  of  the  energy  is  called  electromotive 
force,  due  to  a  kind  of  electric  gravity,  or  heaping  up  of  energy  at 
the  positive  pole.  This  force  is  likewise  independent  of  the  size  of 
the  conductors  attached  to  its  reservoir,  but  the  bulk,  or  volume,  of 
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tlie  current  will  depend  on  the  size  and  length  of  the  conductor  as 
well  as  on  the  electromotive  pressure. 

Just  why  a  contrivance  such  as  a  voltaic  cell  should  give  rise 
to  the  pressure  leading  to  current-flow  is  not  so  clear  as  is  the  anal- 
ogous pressure  origin  in  water-currenta.  It  is  easy  to  conceive  that 
a  water-current  will  flow  downward  through  pipes  hy  virtue  of  the 
actual  weight  of  the  water,  the  available  weight  being  proportional 


Fig.  98. — Dia£runina.ttc  Representation  of  the  Cause  of  Flow  b 
Hydraulic  Currents.  The  pressure,  measured  by  &  vertii^l  scale  of 
feet,  is  due  to  tlit  elevation  of  the  source,  or  reservoir.  The  amount 
vi  water  delivered  will  depend  on  the  ealiber  of  tlie  pipe  as  well  aa 
on  tbe  heijiht  of  this  pressui^. 


to  the  vertical  height  of  the  water-column.  All  that  we  know  of  the 
cell-origin  of  electric  pressure  is  that  it  is  an  inherent  quality  of  any 
two  metals  that  one  is  positive  to  another  when  both  are  plunged 
into  an  acid  or  saline  bath,  and  that  a  current  starts  from  the  sub- 
merged surface  of  the  positive  element  toward  the  submerged  por- 
tion of  the  negative  element  and  emerges  at  the  uneubmerged  por- 
tioE  of  the  negative  element.  The  upper  portion  of  the  negative  ele- 
ment (Fig.  100)  is,  therefore,  the  positive  pole,  as  it  is  at  this  point 
that  an  accuuuilation  of  electric  energy  occurs  in  a  cell,  while  a  corre- 
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eponding  deficiencj  is  found  at  the  upper  portion  of  the  positive  ele- 
ment, constituting  the  negativt  pole.  When  the  two  polee  are  united 
by  a  conductor,  Buch  as  a  wire,  the  body,  etc.,  a  current  flowa  from  the 
positive  pole  to  the  negative  pole  in  response  to  Nature's  effort  to 
re-establish  an  equilibrium.  It  is,  however,  the  peculiar  virtue  of  a 
good  cell  that  the  dilference  of  level  is  maintained  by  chemic  action 
between  the  liquid  and  the  elements,  resulting  in  a  constant  main- 
tenance of  the  pressure  at  the  positive  pole  and  a  continuous  current- 


Tig.  09. — DiBgnuninfttic  RepreseDtatioii  of  the  Cause  of  Flow  is 
Electric  Currents.  The  pressure  (or  electromotive  force),  measured 
by  a  scale  of  volts,  is  due  to  the  elevation  of  the  electric  level  of  th« 
positive  end  of  the  conductor  by  the  parUcular  generator  in  uk. 
The  amount  of  current  delivered  will  depend  on  the  sJEe  and  conduo- 
tivitj  of  the  wire  aa  well  as  on  the  height  of  this  p 


effort  at  equilibrium  until  either  the  chemic  activity  of  the  liquid  is 
*  exhausted  or  tlie  positive  element  is  consumed.  We  can  ascertain  the 
direction  of  the  current  always  by  knowing  that  it  is  invariably  the 
positive  element  that  is  consumed,  on  the  surface  of  which  the  cur- 
rent begins.  By  knowing  this,  we  know  that  the  outer  portion  of  the 
opposite  plate  is  always  the  positive  pole  of  the  cell.  It  so  happens 
that  zinc  is  almost  invariably  used  as  the  perishable  element  in  a 
cell,  and  usually  carbon  the  unattackod  olemnnt;  hence  the  positive 
pole  of  such  a  coll  is  the  outer  portion  of  the  carbon,  or  a  wire  at- 
tached to  it 
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A  voltaic  cell  with  its  circuit  "open" — i.e.,  without  conducting 
material  connecting  its  poles — may  be  said  to  resemble  a  small  reser- 
voir full  of  water  with  the  outlet  closed  and  ready  to  supply  a  cur- 
rent to  a  pipe.  When  the  poles  of  the  cells  are  connected  and  a  cur- 
rent flows  it  is  like  the  same  reservoir  with  valves  open,  supplying 
a  current  of  water  to  its  pipes,  the  water-level  in  the  reservoir  being 
maintained  by  pumps  that  are  analogous  to  the  chemic  action  within 
the  cell. 

But  the  voltaic  cell  is  by  no  means  the  only  method  by  which 
electromotive  force  may  be  created.    Pig.  101  indicates  how  a  dynamo. 


Fig.  100.— T)i  a  gran  I  -A  Dircetioii  o(  Current  within  a  Cell. 


electric  machine,  or  induction  apparatus  may  cause  a  pressure  by 
heaping  up  energy  at  tiie  positive  pole,  showing  its  analogy  to  a 
pump. 

The  Volt. — The  unit  of  electromotive  force,  or  pressure,  is  the 
volt;  so  named  after  Voltn.  It  has  been  derived  from  mathcraatic  ' 
calculation,  based  on  fundamental  units  of  lengtJi,  mass,  and  time, — 
the  centimeter,  gramme,  and  second,  or  C.  Q.  S,,  system  of  units. 
The  physician,  however,  needs  but  to  remember  that  the  practical  volt 
18  almost  exactly  the  amount  of  electromotive  force  produced  by  a 
good  zinc  and  copper  cell,  known  as  the  Daniell  cell.  Two  such 
cells,  arranged  in  "series"  as  in  Fig.  99, — that  is,  with  the  zinc  of  the 
first  connected  with  the  copper  of  the  second, — will  raise  the  poten- 
tial in  the  circuit  to  two  volts.     Five  such  cells  will  give  five  volts 
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and  ten  cells  ten  volis^  the  unconnected  copper  of  the  first  cell  being 
the  positive  pole  of  such  a  battery  and  the  unconnected  zinc  of  the 
last  cell  the  negative  pole.  Of  the  cells  in  medical  batteries  it  may 
be  said  that  all  zinc  and  copper  cells  possess  an  electromotive  force 
of  about  one  volt^  zinc  and  silver  cells  about  the  same^  and  zinc  and 
carbon  cells  with  sal  ammoniac  solution  about  1.4  volts.  The  best 
commercial  carbon-zinc  dry  cells  have  a  pressure  of  1.5  volts.    When 


Fig.  101. — Diagram  Showing  Analogy  of  Laws  Governing  Pressure 

in  Pump  and  Dynamo  Circuits. 


the  zinc  and  carbon  elements  are  used  in  an  acid  bichromate  solution, 
as  in  the  portable  batteries  of  this  type,  each  cell  has  an  electromotive 
force  of  about  2  volts.  A  thirty-cell  acid  battery  yields,  therefore,  a 
current  with  a  pressure  of  60  volts  when  freshly  charged.  Each  cell 
of  a  storage  battery  has  an  electromotive  force  of  2  volts  also,  when 
fully  charged. 

Eesistance. — It  was  said  above  that  the  pressure  of  an  hydraulic 
current  from  a  reservoir  of  a  certain  height  was  independent  of  the 
size  of  the  pipes  through  which  it  issued,  being  the  same  whether 
the  pipe  was  large  or  small.    The  amount  of  water  passing  through 
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the  pipes  will,  however,  depend  ou  their  caliber,  and  the  frictional 
resistance  of  the  water  against  tlic  sides  of  the  pipe.  The  caliber  of 
an  electric  conductor  is  equally  important  in  regulating  the  volume 
of  the  current  that  will  pass  through  it  from  a  giveu  pressure,  while 
a  certain  frictional  resistance  to  electric  ctinduction  exists  in  the 
metallic  conductor  itself  not  unlike  the  internal  friction  of  the  pipe. 

The  Ohm. — The  adopted  unit  of  resistance  is  the  ohm,  named  for 
Professor  Ohm,  of  Germany,  and  is  equal  to  the  amount  of  resistance 
presented  by  a  column  of  mercury  one  meter  high  and  one  millimelcr 
thick.  A  more  convenient  idea  of  this  amount  of  resistance  is  con- 
veyed by  the  statement  that  it  is  equal  to  that  presented  by  one  hun- 
dred feet  of  No.  20  copper  wire.  This  wire  is  the  size  usually  em- 
ployed in  installing  annunciators  and  electric  bells.  Two  hundred 
feet  of  this  wire  will  give  a  resistance  of  2  ohms,  four  hundred  feet, 
4  ohim,  and  so  on.  If  the  wire  be  double  the  area  in  cross-section, 
however,  the  resistance  will  be  but  half  for  the  same  length.  The 
resistance  of  a  conductor  is  therefore  directly  as  to  its  length  and 
inversely  as  to  its  cross-section. 

An  excellent  illuslration  of  these  facta  is  the  immense  difference 
shown  in  the  length  of  the  following  commonly  usefl  sizes  of  copper 
wire  required  to  give  one  ohm  resistance,  the  difference  depending  en- 
tirely on  their  caliber: — 


No.  40  (an  cntreniely  fine  wire,  rarely  uned) 1  foot 

No.   30    (the  wire  with  which  the  fine-wire   eecondftry  i» 

wound)    2.3  feet 

No.  32   (a  fine  wire  employed  as  i^ouductor  with  nutlior's 

tuberculoBiB  electrodes)    Q     " 

No.    2S  (employed   as    conductor    with    minor   zinc-tnereury 

cancer  electrodes)    IS     *" 

No.    26    (employed    witli    ninjor   zinc-mercury    cancer    elec- 

trodeg)   83     " 

No.  20  (employed  in  annunciator  and  betl  wiring) 100     " 

No.  0  (Bmailest  tnitley  wire)    2  miles 

No.  0000  (trunk-line  trolley  wire) 4      " 

Specific  EeniKtance. — Homogeneous  conductors,  such  as  motals  or 
solutions  of  definite  proportions,  present  differing  resistances,  how- 
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ever,  even  in  conductors  of  the  same  size  and  length.  A  No.  20  iron 
wire,  one  hundred  feet  long,  for  instance,  will  present  a  resistance  of 
5.36  ohms,  because  an  iron  wire  of  the  same  size  and  length  has  a 
resistance  5.36  times  greater  than  copper.  This  differing  facility  of 
conduction  is  an  inherent  quality  of  different  substances,  and  is  called 
their  specific  resistance.  It  is  probably  due  to  a  frictional  resistance 
to  flow  presented  by  the  constituent  molecules  of  the  conductor.  The 
resistance  of  copper  is  taken  as  the  unit  of  comparison,  or  1. 

Tadle  of  Specific  Resistances. 

Specific 
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Silver    0.77 

Gold 1.38 

Aluminum    2.29 

Zinc  2.82 

Iron  5.36 

Tin C.76 

Platinum    7.35 

Lead    9.9C 

German  silver 10.09 

Antimony     1 8.07 

Mercury    47.48 

Bismuth     64.52 

Graphite  110«.00 

Gas-carbon     2037  00 

The  Laiv  of  Ohm. — In  hydraulic  currents  it  has  been  said  that 
the  volume  of  the  water  circulating  in  a  pipe  will  depend  on  the 
pressure,  on  the  one  hand,  and  the  caliber  and  longth  of  the  pipe  on 
the  other.  The  corresponding  relation  of  pressure  and  resistance  to 
current  in  electricity  is  known  as  Ohm's  law,  having  boon  formu- 
/ated  by  Professor  Ohm  in  1827.  It  is  mathomatioally  expressed  by 
the  formula 

E  (electromotive  force) 

C  (current)  = 

R  (resistance) 

or  that  the  current  is  equal  to  the  electromotive  force  divided  by  the 
resistance. 

TTnits  of  Ciurent. — The  Ampere. — The  bulk,  or  volume,  of  a 
current  circulating  in  a  conductor  is  measured  in  amperes.  This  unit 
of  current-volume  is  fixed  as  the  amount  circulating  through  a  re- 

n 
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aietance  of  1  ohm  from  a  prcBsure  of  1  volt.  A  Daniell  cell  would, 
therefore,  maintain  an  ampere  through  one  hundred  feet  of  No.  20 
copper  wire  if  its  own  internal  resistance  could  be  excluded.  About 
'/j  an  ampfire  circulates  through  an  ordinary  sixteen -can  die  powar 
incandescent  light  hulb. 

The  Milliampere. — For  medical  purposes  the  ampere  is  too  large 
a  unit ;  hence  the  milliampere,  or  Vionn  ampere,  is  used  for  this  pur- 
pose. 

The  Coulomb. — The  current  delivered  every  second  by  s  circuit 
having  a  pressure  of  1  volt  and  a  volume  of  1  ampere  is  equal  to 


AXk   Rite  of  Flow- r  Amp.  of  Currant  •"■ 


Fig.  102. — Dingini 


uting  Electric  Units  bj  the  W»tir  .\liiUogy. 
(From  HfJ/.j/.) 


^ 


a  coulomb,  the  unit  of  measure  for  ournnit-qvtflnfity.  This  unit,  or 
its  corresponding  diminutive,  the  millieoulomb,  is  rarely  used  in  medi- 
cine, unlesB  electrolysis  alone,  and  not  the  additional  effects  of  more 
or  less  suddenly  njipliod  volume,  are  required.  A  record  of  the  mitliam- 
]ieres  used  and  the  duration  of  the  application  conveys  more  informa- 
tion  than  a  mere  record  of  (ho  milli«>\di>nibs  would. 

Internal  Resistance  of  Cells  and  Batteries. — In  a  circuit  made 
up  of  a  battery  and  external  conductors  there  are  two  kinds  of  re- 
sistance to  be  reckoned  with  in  estimating  the  whole  amount  to  be 
encountered, — viz.,  the  internal  resistrtnce,  or  that  given  by  the  solu- 
tions and  elements  within  the  cells,  and  the  external  resistance,  or  that 


given  by  the  wires,  cords,  electrodes,  and  body.  Incandespont  currents 
may  be  said  to  have  external  resistance  only,  as  the  internal  resistance 
of  the  vast  reservoir  made  up  of  street  mains,  dynamos,  etc.,  is  too 
small  to  require  the  physician's  attention  from  this  point  of  view. 

Application  of  Ohm's  Law  to  the  Arrangement  of  Cells. — The 
various  needs  of  electricity  in  medicine  require  that  currents  of  varied 
pressure  and  volume  be  used,  the  pressure  being  employed,  as  a  rule, 
merely  for  the  purpose  of  carrying  sufficient  volume  through  the 


tissues.  If  but  a  milliampere  or  so  is  required  the  pressure  need  not 
be  great,  but  if  a  large  volume  is  desired  to  be  passed  through  the 
poorly  conducting  skin  the  pressure  must  be  from  50  to  100  volts, 
A  single  Leclanche  cell  gives  a  pressure  of  about  1 '/,,  volts.  To  get 
a  current  of  75  volts  from  a  battery  of  such  cells  we  must  arrange 
fifty  of  them  "in  series,"  as  in  Fig.  103, — that  is,  with  the  zinc  of  the 
first  attached  to  the  carbon  of  the  second,  and  so  on.  Such  a  current 
will  have  sufficient  pressure  to  carry  the  usual  amounts  of  milliam- 
p^res  required  in  medical  applications,  but  it  will  not  heat  a  cautery- 
knife,  because  it  will  be  impossible  to  get  more  current-volume  from 
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the  whole  battery  thus  arranged  than  can  be  obtained  from  a  single  cell 
on  short  circuit  (or  working  with  its  poles  connected  directly  without 
appreciable  external  resistance),  becanse  its  output  will  be  limited  by 
its  own  internal  resietance.  To  increase  the  output  in  the  latter  ca*e 
we  must  decrease  the  internal  resistance,  which  is  done  by  either  in- 
creasing the  size  rather  than  the  number  of  tlie  cells,  or  by  arranging 
the  cells  "for  surface"  or  in  multiple  arc, — that  is,  with  all  the  car- 
bons connected  together  as  the  one  positive  pole  and  all  the  zinc  con- 
nected togetlier  as  the  negative  pole,  thus  making  them  one  cell  noany 


^ 


Fig.  104.— Tlirce  Cells  Connected  "tor  Siirfaw."  or  in  Pnntllel  An-. 

times  larger  than  the  original  one  {Fig.  104),  The  internal  resistance 
in  this  latter  arrangement  is  decreased  by  broadening  tlie  path  of  the 
current  through  the  battery  itself.  By  a  computation  of  the  ioteroal 
resistonce  of  cells  and  a  calculation  of  the  pressure  required  to  over- 
come the  external  resistance  we  can  easily  teU  whether  we  need  a  few 
large  cells  or  many  small  ones. 

To  the  mathematic  mind  but  Httie  effort  is  required  to  com- 
prehend such  facts.  To  those  nisty  in  figures  I  commend  the  fol- 
lowing graphic  delineation  of  the  law  of  Ohm  as  applied  to  currents 
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from  cell-batteries,  an  ideal  cell  with  an  electromotive  pressure  of  one 
volt  and  an  internal  resistance  of  one  ohm  being  depicted  for  conven- 
ience of  illustration : — 

Fig.  105  shows  to  the  eye  the  effect  made  on  the  current-volume 
from  a  single  cell  by  inserting  various  amounts  of  resistance  into  the 
external  circuit.  The  cell  has  a  typical  pressure  of  1  volt  and  a  typical 
internal  resistance  of  1  ohm.  When  its  terminals  are  joined  by  a  short 
band  of  copper,  so  thick  as  to  present  no  appreciable  resistance,  the 
current-volume  produced  is  1  ampere.     If,  now,  the  short  band  of 

tXTtllNin^llE8l«TAN0It. 
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Fig.  105. — Graphic  Delineation  of  the  Pressure  and  Volumes  of 
Currents  from  a  Single  Voltaic  Cell  when  Various  Resistances  are 
Inserted  into  the  External  Circuit.  The  cell  shown  at  the  left  of  the 
cut  has  an  electromotive  pressure  of  1  volt  and  an  internal  resistance 
of  1  ohm.  The  divisions  of  the  drawing  to  the  right  of  the  cell 
represent  imaginary  longitudinal  sections  of  the  currents  obtained  on 
short-circuiting  the  cell  and  after  ftuccessively  inserting  into  the  cir- 
cuit the  several  resistance  coils  indicated  in  the  upper  portion  of  the 
figure.  The  heavy  shading  in  the  first  three  divisions  shows  the  exact 
proportions  of  volume  to  the  eye  as  compared  with  a  full  ampere, 
indicated  by  the  broken  lines.  The  light  shading  shows  the  propor- 
tion of  pressure,  which  is  uniformly  maintained  throughout.  The 
volume  in  the  last  three  spaces  is  indicated  by  the  figures  beneath, 
but  is  much  too  small  to  be  shown  to  the  eye  on  the  scale  adopted. 


copper  be  replaced  by  a  coil  presenting  a  resistance  of  ^/^^  ohm,  mak- 
ing, together  with  the  internal  resistance  of  the  cell,  a  total  of  1  Vio 
ohms,  the  resultant  volume  will  be  diminished  to  '/^o  ampere. 

When  another  coil,  giving  a  resistance  of  a  full  ohm,  is  added, 
the  total  now  being  2  ^/lo  ohms,  the  volume  maintained  is  less  than 
^/j  ampere.  A  corresponding  reduction  of  the  volume  occurs,  with 
the  inclusion  of  each  additional  amount  of  resistance  in  the  external 
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circuit;  and  when  the  whole  serips  of  coils  ia  placed  in  circuit,  ag- 
gregating, together  with  the  internal  resistance,  a  total  of  1118 '/,, 
ohms,  the  current- volume  is  brought  down  to  less  than  '/lo  milliam- 

The  rraiatanee  of  the  body  with  approved  electrodes  may  be  said 
to  he  represented  by  the  last  two  coils  of  the  figure  (from  100  to 
1000  ohms),  while  that  of  the  platinum  loop  of  the  galvanocautcry 
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Fig.  100. — GrnpliJL'  Drlineatiun  ot  the  Pressure  nnd  Volumes  of 
Currpiits  from  a  Bnttrry  of  20  Cells  Arranged  "tot  Surface."  The  bat- 
tery, acting  as  an  enlarged  uell,  has  an  electtoiuotive  pressure  Of  onft 
volt  and  an  iutenial  resiittunc  of  ■/»  ohm.  Th  first  three  imaginnrjr 
e  show  the  proportiona  of  volume  to  the  eye. 


knife  is  nearest  that  of  the  first  coil.  The  efi'ect  of  increasing  the 
cell  to  twenty  times  its  size  (or  coupling  twenty  similar  cells  for 
surface — i.e.,  all  the  zinc  to  one  pole  and  all  the  carbons  to  the  other) 
— is  shown  for  both  uses  in  Pig.  lOS,  demonstrating  the  value  of  the 
method  with  the  slight  ejtternal  resistance  and  its  inefficacy  for  the 
greater.    The  effect  of  an  incroiiso  in  the  voltage  in  passing  more  cur- 
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rent  through  the  higher  resiEtances  ia  shown  in  Fig.  107,  which  also 
dieplaya  the  disadvantage  of  this  method  in  the  low  resistances,  as 
the  additional  cells  bring  with  them  additional  internal  resistance. 
The  great  amount  of  internal  resistance  given  for  each  cell  in  these 
diagrams  is  a  legacy  from  days  now  largely  passed,  as  the  much  used 
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Fig.  107. — Graphic  Delineation  of  the  Presaure  and  Volumes  of 
Currents  from  a  Battery  of  Twenty  Cells  Arranged  "in  Series."  The 
battery  liaa  an  electromotive  pressure  of  20  volts  and  an  internal  re- 
Bifltance  of  20  ohms.  The  heavy  shttding  in  the  first  five  imaginary 
current-sections  shows  the  exact  proportion  of  volume  on  the  reals  of 
the  preceding  cuts.  The  space  allotted  to  represent  pressure  is  re- 
duced, for  convenience,  to  one-half  the  scale  adopted  in  Figs.  105  and 
100. 


carbon-zinc  dry  cell  of  the  present  time  has  so  small  an  internal  re- 
sistance as  to  he  capable  of  giving  as  much  as  30  amperes  or  more  on 
short  circuit. 


CHAPTER  XXVI. 

The  PHODtroTioN  and  Conthol  of  Constant  Cdbrents. 

The  constant  currents  used  in  medicine  are  procured  from  bat- 
teries of  ceJls  arranged  to  give  sufficient  voltage  {from  10  to  150 
volts,  according  to  tlie  nature  of  the  medical  work)  or  from  reliable 
direct-current  incandescent  light  mains,  the  latter  usually  hav-ing 
a  pressure  of  110  volts.  In  either  case  the  currents  are  modified  by 
an  applying  apparatus  consisting  essentially  of  a  controller  and  meter, 
with  the  necessary  switches  and  binding-posts.  Where  reliable  Edison 
incandescent  circuits  are  available  that  are  either  under  the  absolute 
control  of  the  operator  or  placed  underground  and  kept  free  from 
danger  of  contact  with  arc-light  and  trolley-car  wires  and  kept  con- 
stantly supplied  with  current,  there  is  no  reason  for  the  physician  to 
use  a  battery  as  a  source  of  current.  All  batteries  require  intelligent 
care  and  are  likoly  to  give  more  or  less  trouble  in  replenishing  and 
repairs,  all  of  wliioli  is  relegated  to  the  dynamo-house  in  the  case  of 
incandescent  circuits.  Yet  no  one  should  begin  the  use  of  an  in- 
candescent circuit  until  he  has  assured  himself  by  investigation  that 
his  circuit  is  free  from  the  defects  and  dangers  referred  to. 


SOUUCES   OP   CUREENT. 

The  110-Volt  Direct-Current  Street  Maini-^Being  assured  that 
there  will  be  no  possible  interruption  of  the  current  to  be  delivered 
from  the  110-volt  Edison  direct-current  mains,'  its  use  in  medical 
applications  Is  very  simple,  the  two  supply  wires  being  attached  to  an 
apparatus  possessing  a  proper  controller,  whether  it  be  a  cabinet  or 
table  switchboard,  just  as  the  wires  leading  from  the  carbon  and  zinc 
elements  of  the  battery  are  attached.  The  polarity  of  each  wire 
should  first  be  tested  as  follows :  Having  attached  a  double  conducting 
cord  to  a  plug,  unwind  a  few  inches  of  the  other  end  of  the  cord  and 

'  The  WestinghoiiBC  »y8tem  of  incandescfnt  house- lighting,  bo  largely  uacd 
ID  amaller  towns.  emploj'H  nn  alternating  current  tntallv  unlike  those  ponsid' 
ered  here,  and.  of  course,  lacking  in  the  pruperties  of  a  direct  current.     Its  em- 
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bare  a  half  inch  of  each  conductor.  Do  this  before  the  plug  is  placed 
in  the  receptacle.  Having  bared  the  ends,  separate  them  two  inches, 
insert  the  plug  in  the  receptacle  and  turn  on  the  current  at  the  key, 
if  there  is  a  key.  Keeping  the  ends  from  touching  (lest  the  fuse  blow 
out),  insert  the  two  ends  in  a  glass  of  water  in  which  a  teaspoonful 
of  table  salt  has  been  dissolved,  and  it  will  be  noted  immediately  that 
one  wire  gives  off  twice  as  much  gas  as  the  other.  This  wire  is  the 
negative  pole.  It  should  be  attached  to  the  N,  binding  post  of  the 
apparatus  at  once  and  the  other  wire  to  the  P.  binding  post. 

It  should  be  remembered  that  this  test  applies  to  the  plug  in  this 
receptacle  alone.  Whenever  the  plug  is  changed  to  another  receptacle 
it  should  be  tested  again. 

Much  was  said  a  few  years  ago  about  the  danger  of  using  street 
currents  for  medical  purposes.  In  the  author's  opinion,  this  is  con- 
fined to  overhead  wires  alone,  where  a  broken  telephone  or  telegraph 
wire  might  fall  and  connect  an  arc-light  circuit  with  the  incandescent 
circuit.  The  only  precaution  required  in  underground  circuit  mains 
refer  to  the  protection  of  the  instruments  from  burning  out,  which 
is  done  by  placing  a  2-amp6re  fuse  in  circuit  and  seeing  that  no  switch 
will  short-circuit  the  current.  This  latter  precaution  is  specially 
necessary  when  using  a  switchboard  devised  for  cells,  since  all  of  the 
old-time  apparatus  possesses  switches  that  short-circuit  the  cells  each 
time  thev  are  moved. 

Fig.  108  shows  the  proper  plan  for  wiring  a  switchboard  for  the 
constant  current  derived  from  the  direct-current  mains  of  110  volts. 
It  is  arranged  with  the  protecting  fuse  wire  in  the  plug  attached  to 
the  cord,  where  it  may  be  readily  replaced  if  accidentally  blown  out. 
As  will  be  seen  in  the  diagram,  the  full  110-volt  current  may  be  sup- 
plied to  the  controller  (where  the  current  should  always  be  conveyed 
first)  by  closing  the  right-hand  switch.  Should  the  work  in  hand 
require  a  very  small  current  it  may  be  cut  down  somewhat  by  using 
the  left-hand  switch,  when  it  traverses  the  resistance  of  the  lamp 
(which  may  be  either  a  50-candle,  32-candle,  or  16-candle  lamp,  as 
we  wish  a  lesser  or  greater  resistance).  But  one  switch  should  be 
closed  at  a  time.  When  the  right-hand  switch  is  closed  the  circuit  to 
the  controller  is  shown  by  the  unbroken  lines;  when  the  left-hand 
switch  is  used,  bv  the  broken  lines. 

It  is  important  always  to  place  the  meter  beyond  the  controller, 
in  the  patient's  circuit  from  the  latter,  for  the  reason  that  the  waste 
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curreLt  passing  through  the  controller  and  directly  bflck  to  the  maina 
will  not  then  pass  through  the  meter,  destroying  the  accuracy  of  the 
lattert  readJDgB,  When  the  meter  is  thus  in  the  patient's  circuit  alone 
its  readings  will  show  only  tlie  actual  current  passing  through  the 
patient. 


Plvq  with  Tuse; 


Tbcatmeht  PouEs 
Ilg.   lOa. — Diagram  of  Wiring  of  Switchboard  fnr  Uedieal  Um 
of  110- Volt  Direct  Cll^r<^nt  from  Street  Mains.    The  abunt  lamp  of  the 
author's  new  universal  controller  is  not  sliown. 


By  placing  the  pole-changer  below  the  meter  we  may  use  a  one- 
direction  meter  like  the  Weston,  hb  the  direction  of  the  current  is  then 
changed  or  reversed  at  the  pole-changer  only  after  it  has  passed 
through  the  meter. 

In  handling  the  electrodes  and  cords  of  an  incandescent  circuit 
thus  arranged  one  must  be  careful  not  to  bring  the  metallie  parts  ol 


^poeite  poles  together  unless  the  controller  is  turned  off,  or  nearly 
off.  This  precaution  is  merely  to  preserve  the  fuse  or  instruments 
from  being  burned.  There  is  nbsolutely  no  other  danger  from  the 
use  of  a  proper  circuit  of  the  Edison  current,  as  the  full  strength  of 
this  circuit  can  force  no  more  current  through  the  body  than  can  the 
full  strength  of  any  good  buttery  of  seventy  or  eighty  cells.  To  avoid 
such  accidents  to  the  apparatus  the  controller  should  always  be  kept 
with  the  crank  at  the  starting-point  when  not  in  actual  use,  and  the 
metallic  parts  of  the  electrodes  and  cords  should  never  otherwise  he 
brought  together.    Both  switches  are  left  open  when  not  in  use. 

The  Vetter  current  tap  (Fig.  109)  may  be  used  as  a  plug  with- 
out losing  the  use  of  tlie  lamps  previously  occupying  the  receptacle 
irom  which  it  is  desired  to  talie  tlie  current.    These  taps  are  made  with 


I 


Fig.  ]00.— Vetter  Ciiirpnt  Taji,  with  Comn-ciion   for  Wps 
Edison,  or  Tbompson-IIollstoii  Reecptacle. 


the  lamp  "in  parallel,"  when  the  full  voltage  is  obtained  for  therapeu- 
tic use,  or  with  the  lamp  "in  series"  with  the  therapeutic  supply,  the 
lamp  in  the  latter  case  doing  the  service  indicated  by  the  one  shown 
in  Fig.  108. 

The  Cnirent  Controller. — This  instrument,  which,  when  properly 
constructed,  enables  the  110-voIt  direct  current  from  the  mains  to  be 
modified,  without  shock,  to  any  strength  desired,  is  also  equally  valu- 
able in  the  control  of  the  current  from  a  stationary  battery  of  cells, 
permitting  the  cells  to  be  evenly  used,  without  the  short-circuiting  that 
results  when  the  old-fashioned  cell  collector  is  employed. 

The  author's  graphite  controller  shown  in  previous  editions  of 
this  work  was  first  designed  and  termed  a  "current  controller"  in 
1887,  since  which  time  the  aptness  of  the  designation  has  caused  the 
name  to  be  applied  to  the  governors  of  trolley  cars  and  other  industrial 
nsera  of  current  of  various  kinds.    The  original  Massey  graphite  con- 
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troller  was  simply  a  graphite  resistance  placed  in  series  with  the 
patient  and  the  main&.  This  reduced  the  current  somewhat  uneveal;, 
merely  "choking"  it,  wititout  a<lequate  reduction  of  the  voltage. 


Fig.  110.— Koiite  of  Current  in  Patient's  Circuit  in  Jewell  OnjA- 
ite  Controller.  The  broken  line  indicRtes  the  patient's  circuit.  Tba 
graphite  area  itself  offers  h  parallel  route  for  direct  return  of  a  portion 
of  the  current. 


W.  S.  Hedley'  has  shown  that  a  better  plan  for  the  constructioa 
of  a  controller  ia  to  place  the  patient  in  phunt,  or  parallel,  with  a  body 

'"Current  from  the  Main,"  Lewis  &  Co..  London;  and  "Therapeutic  E3eo- 
trieity,"  P.  Blftkiston's  Son  &  Co,,  Pliilsdelpliia. 
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having  a  less  resiatancBj  the  current  diviLling  the  voltage  between  tlie 
two  as  the  controller  arm  is  turned  on.  Unfortunately  Hedley  era- 
ployed  wire  reaistances,  which  are  impracticable  as  a  means  of  readily 
and  smoothly  controlling  the  voltage.    As  for  the  button  wire  "rheo- 
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Fig.  111.— The  Mnsaey  Uaivergal  Therapeutic  Controller.  The 
iBmp  to  the  left  U  the  series  lamp;  thut  to  the  right  the  shunt  lamp. 
When  the  series  lamp  is  cut  out  by  the  switch  and  the  shunt  lamp 
turned  off  at  its  key  the  instrument  is  merely  an  enlarged  Jewetl  con- 
troller, the  added  size  permitting  the  range  of  current  strengths  to  be 
increased  to  as  much  as  2000  milliamptres.  When  the  switch  (seen  be- 
tween the  two  lamps)  is  turned  to  put  the  eerlea  lamp  in  circuit  and 
the  shunt  lamp  is  turned  on  nt  its  key,  the  instrument  becomes  a  volt 
controller,  permitting  currents  of  us  little  as  Vu  milliumpere  to  be 
employed  with  a  low  voltage. 


atats"  or  controllers  largely  employed  in  this  country,  their  use  is 
always  attended  with  a  jump  of  a  volt  or  so  at  each  button,  causing 
the  increase  of  the  current  to  be  far  more  unpleasant  than  desirable. 


The  Jewell  controller,  made  of  graphite,  was  an  advance  in  the 
construction  of  graphite  controllers  because  it  retained  the  smootlily 
increasing  qualitiea  inherent  in  the  use  of  graphite,  and  added  a  par- 


Series  LAMpi 


Fig.  11  Iff.— Plan  of  Wiring  of  Cniversal  Tlierapeiitic  Controller. 
The  Bcriea  lump  may,  of  course,  be  put  in  either  the  right  or  left  leadi 
from  the  main*.  The  path  of  the  current  through  the  controller 
proper  is  the  same  as  shown  in  Fig.  110.  One  purpose  of  the  seriea 
lamp  is  the  preaervalion  of  the  grapliite  from  burning  out  with  exces- 
sive current  when  the  shunt  lamp  is  in  use. 


withou 


tial  observance  of  the  shunt  principle  by  allowing  a  small  portion  of 
the  current  to  go  directly  through  the  graphite  area  back  to  the  mains 
without  traversing  the  patient.    The  route  of  the  current  traveisiDg 
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the  patient  is  shown  by  the  broken  line  in  Fig.  110,  the  lines  indicat- 
ing the  graphite,  showing  the  route  of  the  direct  return  to  the  maim. 
While  the  author  cannot  agree  with  Dr.  Hedley  that  the  "current 
of  the  mains"  should  never  be  used  with  a  simple  series'  resistance, 
for  he  has  so  used  it  for  years  in  his  first  type  of  controller  and  since 
with  the  partial  shunt  controller  of  Jewell,  he  recognizes  the  principle 
that  5  milliamp^res  from  a  current  with  a  voltage  of  110  will  be  more 
painful  than  the  same  cuirent  from  a  voltage  only  sufficient  to  ovcr- 


Fig.  112.— Dia^am  of  the  Spveral  Patha.  or  "Shunta,"  ol  the 
Circuit  of  the  Author'a  new  Univeraal  Controller.  The  size  of  the 
arrows  shows  spproximatfly  the  relative  proportions  of  the  current 
in  the  several  paths,  though  this  varies  with  kind  of  application. 

come  the  resistance.  He  has,  therefore,  recently  modified  the  graphite 
controller  by  enlarging  it  and  placing  a  16-candle  lamp  parallel  and 
in  shunt  tcitk  the  patient's  circuit,  the  lamp  being  capable  of  being 
thrown  in  or  out  of  circuit  by  merely  turning  the  key  attached  to  its 
receptacle.  This  improved  and  enlarged  controller  is  shown  in  Fig. 
Ill,  which  illustrates  an  instrument  of  the  greatest  value  in  electro- 
therapeutics, since  it  enables  us  to  select  any  voltage  desired  from  the 
110-volt  mains,  with  currents  from  '/,,  milliompere  to  3000  milliam- 
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p^res,  increased  and  decreased  with  absolute  smoothness  and  without 
complicated  movement.  A  simple  sweeping  movement  of  the  Jever 
handle  turns  the  current  on  or  off  as  often  and  as  rapidly  or  slowly 
as  desired. 

In  using  this  instrument  with  the  llO-volt  current  the  following 
variations  are  possible,  giving  great  range  to  its  capabilities  for  fine 
or  heavy  work : — 

1.  With  both  lamps  turned  off  (in  the  series  lamp  by  cutting  it 
"out"  at  the  switch)  it  is  adapted  to  control  the  full  110  volts  by 
variation  of  resistance  from  0  to  2000  mitliamp^res.  This  adapts  it 
to  heavy  current  work,  and  also  for  the  induction  and  sinusoidal  cur- 
reuta. 

2.  With  ike  series  resistance  lamp  at  the  left  turned  on  at  its 
switch  it  is  adapted  to  constant  currents  below  300  milliamperes  by 
simple  variation  of  resistance,  the  current  being  turned  on  more  alowly 
by  the  same  movement  of  the  handle.  3.  With  both  the  resistance  and 
shunt  lamps  turned  on  it  is  adapted  to  control  voltage  as  well  as 
milliamp6rage,  giving  a  less  painful  current  for  tlie  finer  work,  such 
as  applications  to  the  eye,  epilation,  etc.,  and  in  this  position  the  con- 
troller will  light  4-  and  6-  volt  lamps  perfectly. 

Fig.  118  shows  diagrammatical ly  the  several  paths  taken  by  the 
current  in  the  new  controller,  the  voltagea  automatically  adjusting 
themselves  to  the  varying  relations  of  the  three  circuits  as  the  handle 
is  turned  on  or  off.  For  clearness  of  illustration  the  moving  contact 
is  shown  as  if  extending  over  the  graphite  from  without  the  area  in- 
stead of  from  within.  The  meter  should  be  placed  in  the  extreme  right 
hand  circuit  only. 

Any  Jewell  graphite  controller  may  be  turned  into  a  full  shunt 
controller  by  connecting  a  series  and  a  shunt  lamp  ns  depicted  above; 
but,  as  the  shunt  lamp  absorbs  most  of  the  current,  the  range  of 
strcngtii  then  obtainable  from  a  controller  of  this  size  is  rather  below 
40  or  50  mill i amperes.  It  will  be  seen,  nevertheless,  that  this  addi- 
tion to  the  instrument  will  render  it  useful  to  those  employing  small 
currents.  By  unscrewing  the  lamp,  or  turning  it  off  with  a  key 
attached  to  the  receptacle,  the  action  of  the  controller  is  restored  to 
its  former  range. 

The  question  of  the  value  of  this  volt  control  in  administering 
labile  constant  currents  is  undoubted.  When  making  minor  electro- 
cbemic  applications,  such  as  prolonged  minor  zinc-mercury  catapho- 


resis,  its  value  is  less  certflin,  for  the  pain  element  nf  current  variation 
is  liere  absent,  and  the  reduced  voltage  makes  the  current  at  times 
variable  because  more  subject  to  the  effect  of  tissue  polarization.  The 
ability  to  turn  a  full-shunt  controller  into  an  ordinary  resistance 
controller  by  turning  off  the  shunt  lamp  enables  ua  to  select  any 
method  desired  in  a  given  caBe. 

The  Ueter. — This  instrument  is  also  indispensable  to  the  phy- 
sician, who  has  no  more  right  to  subject  a  patient  to  the  influence  of 
on  unmeasured  current  of  electricity  than  has  a  pharmacist  to  fill  a 


Fig.  113.— Weston  Jlillirt»iiin.-tcr,  Arnint;ci]  Specinlly  for  Mcli- 
cat  Work.  There  fti*  two  noales,  the  upi-er  iiieHHurinj,-  ti>  500  milli- 
ftmp^res  in  diviaions  of  5  m ill  1  amperes,  (or  which  the  negutjve  wire 
ahmild  be  attached  to  the  binding  post  marked  500;  and  the  lower 
scale.  nieaBuring  to  10  millinmptreB  in  divieiona  of  Vi>»  for  which  the 
negative  wire  should  be  placed  in  binding  post  marked  10.  The 
pointer  at  the  right  should  alwny»  be  turned  up  when  using  the  uppiT 
Mtile  and  down  when  using  the  lower.  The  poBilive  wire  is  always 
placed  in  post  with  plus  mark. 

prescription  with  unweighed  or  unraeaaured  drugs.  The  number  of 
cells  employed  is  incapable  of  giving  definite  knowledge,  owing  to 
the  varied  resistance  of  the  skin  in  different  individuals. 

Without  entering  into  details  as  to  the  conslruction  of  these  in- 
struments, for  which  the  reader  is  referred  to  rudimentary  treatises, 
it  is  sufficient  to  say  that  until  the  construction  of  the  Weston 
ammeter  in  1889  the  industrial  users  of  electricity  as  well  as  phy- 
sicians were  dependent  on  metera  constructed  on  the  principle  of  the 
deflection  of  a  compass  needle  by  a  current.     These  are  all  liable  to 
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alteration  anil  tieteri oration,  seriously  affecting  their  value  after  vari- 
ous periods  of  use,  and  are,  moreover,  affected  by  neighboring  masses 
of  iron  or  steoi.  The  Weston  meter  is  constructed  on  a  different 
principle,  the  mutual  induction  of  coils,  and  is  now  accepted  both  at 
home  and  abroad  as  a  standard  of  correct  measurement.  It  has  two 
scales,  the  upper  reading  from  0  to  500  miUiampt^rea  and  the  lower 
from  0  to  10  in  tenths,  the  scales  being  unusuallj  large  and  readable. 
It  is  also  BO  constructed  that  the  lower,  or  red,  scale  may  be  used  as  a 
voltmeter  for  the  measurement  of  au  electromotive  force  below  100 
volts  when  it  is  in  circuit  with  the  resistances  contained  in  a  small  box 
acconipanying  it.' 

The  convenience  of  having  an  instrument  capable  of  testing  the 
voltage  of  cells  and  batteries  that  may  be  imperfect  or  needing  repair, 
without  extra  cost,  will  be  greatly  appreciated  by  physicians. 

All  meters  of  this  type  have  one  binding  screw  marked  for  the 
positive  pole  and  are,  therefore,  not  adapted  for  a  reversal  of  the  cur- 
rent through  their  mechanism.  The  commutator,  or  pole-changer,  of 
a  switchboard  should  consequently  be  intercalated  in  the  circuit  be- 
tween the  meter  and  the  patient,  rendering  reversal  easy,  without  di»* 
turbing  the  course  of  the  current  through  the  meter. 

Wall  Plates  and  Cabinet  Apparatus. — A  number  of  manufacture 
crs  fvirnii^h  e.xcelli'nt  cabinet  apparatus  and  wall  plates  with  graphite 
controllers.  Should  the  physician  be  tempted  to  buy  any  Buch  not 
supplied  with  the  graphite  controller  he  would  do  well  to  specify  that 
this  essential  feature  of  a  proper  applying  mechanism  be  added  to  the 
instrument. 


'Tn  niensure  tlie  voltngp  of  a  liattcrT  or  cpH  Mnw  10  volt*  thp  iMfo- 
niarkpil  binding  post  of  llip  rpsistanri>  bnx  U  cnniiei^ted  wilh  one  bindng 
Bcrew  on  tlie  inBtrument  and  another  wire  ia  carried  from  the  celts  lo  be 
measured  to  the  reaiBtnnPC  bnx  post,  marked  10;  the  reading  of  tlie  lower 
Brale  will  then  indieote  the  votts  and  tenllis  of  volts  wlien  the  rireuit  hii 
been  prupi^rly  eloued  from  the  opposite  pole  of  the  tested  re'ls  to  the  meter. 
To  measnre  the  voltape  of  a  whole  hattery  (of  100  volts  or  Ipbsi  the  sama 
connectiona  are  made,  exeept  that  the  wire  is  chanfied  to  the  bindiii);  xTew 
of  the  rpsistnnce  box  marked  100,  these  ren<tin;:s  bFing  al^o  on  the  lowr.  or 
rod,  sr-ale  and  enrh  division  noniially  rep rt sent ing  the  tenth  of  a  niilUampPre 
now  readinn  a  volt.  The  binding  post  on  the  meter  mnrked  with  a  +  sign 
ehonld  be  f^Tinneted  with  the  rnrbon  nirc  of  the  tested  battery  ns  in  the 
ordinary  use  of  tlii'  iiistruutent  as  a  niilliiini meter. 


^ 

•;  1 

F 

l^^^^l 

m 

PLATE    XX1l,-AulhD.'s    W.ll    C.b,n.l   «,lh     Removable    Uni.e-ul    Controller, 
Metert,  and    Induction   Appixluj      The   double  iwltch   at  the   leFt  of  controller  it  (or                              I 
the  coniitent  cur-eni ,    that  at   the   .Ighl   lo'   (he   ifiductior.   cu.renl  ,    and  thai  above  the                            J 
meter   (or    both   combmed         Mo  two  ol    these   switchei  should   be   kH  closed   >t  the                            ■ 
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The  author  has  recently  devised  the  wall  CRliinet  Rhniro  in  Plate 
XXII  in  order  that  the  large  controller  shown  in  Fig.  Ill  may  be  used 
in  the  office  for  both  delicate  as  well  as  heavy  work  (the  large  area  of 
jraphite  adapting  it  to  very  delicate  volt  and  niilliunip^re  gradation), 


ng.  114.— The  AulUoi'B  Arrargpiiicrit  of  Wiill  Cabinet  nnfl  Uiii- 
Tprwtl  Controller,  as  MiiniilHcturecl  by  l^'vunk  P,  llrti  Co.,  CbiL^ago. 
Ilia  inEtruineiit  ma^  be  used  with  either  the  110-volt  direct  current 
r  dry  celts.  Unleaa  Bpei'ially  ordered  the  parts  of  thia  exoellent  ap- 
pamtua  are  not  rcmnvabtc. 

ihe  controller,  meter,  and  even  the  induction  apparatus  being  remov- 
able from  the  cabinet  at  will.  One  controller  and  meter  may  in  this 
way  be  made  to  do  duty  as  both  a  stationary  and  portable  instrument, 
boxes  for  carrving  each  being  supplied  by  the  manufacturer,  Otto 
Flemming,  Philadelphia. 
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Fig.  115. — Plan  of  Wirin;^  of  Switchboard  for  Both  Constant  and 
Induction  Currents,  with  Switch  for  Combining  Both  Currents  for 
Simultaneoug  Use.  The  110- volt  constant  current  or  colls  nmy  be 
used.  If  the  110- volt  circuit  is  employed  for  the  constant  current, 
dry  cells  should  be  used  for  the  operation  of  the  induction  coil  in 
order  that  both  currents  may  be  u.^ed  combined.  The  shunt  circuit 
of  the  controller  and  its  shuut  and  series  lami)s  are  not  shown. 


(3-10) 


Fig.  116. — Arrangement  and  Proper  Plan  of  Wiring  of  Station- 
ar>'  Battery  of  Cells,  with  Controller  and  Meter  in  Circuit.  The  switch 
Bhould  be  left  open  when  not  in  use.  ^341) 
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Stationary  Battery  of  Cells. — ^Where  a  battery  of  cells  ia  required 
as  a  source  of  current,  and  it  is  to  be  used  in  the  office  or  hospital 
building  only,  a  stationary  battery  of  permanent  primary  cells  is  es- 
sential. Such  a  battery  consists  of  from  40  to  TS  cells  arranged  in  a 
series  on  shelves  in  a  cabinet  or  convenient  closet.  By  arrangement 
"in  series"  is  meant  that  the  zinc  of  tbe  first  eel!  should  be  connected 
by  a  wire  or  other  connector  with  the  carbon  of  the  second  cell,  the 
zinc  of  the  second  with  the  carbon  of  the  third,  and  so  on.  When 
all  the  cells  are  thus  connected  it  will  be  found  that  the  carbon  of 
the  first  cell  and  the  zinc  of  the  last  one  are  free.    A  wire  attached 


Fig   IIT— Carbon  Cjlinder  Cell, 

to  this  carbon  will  be  the  positive  pole  of  the  battery  and  another 
attached  to  the  zinc  will  be  the  negative  pote.  The  current  from  such 
a  battery  must  be  used  through  a  controller  and  meter  placed  per- 
manently and  directly  in  series,  as  shown  in  Fig.  116,  the  battery  wires 
taking  the  exact  position  of  the  street  mains  in  Fig,  108.  These 
wires,  or  "mains,"  may  be  carried  throughout  an  institution,  ter- 
minating in  a  pair  of  binding  posts  on  a  wall-board,  each  binding  post 
being  permanently  marked  with  tfie  proper  polar  sign,  after  due 
ascertainment  of  the  identity  of  the  pole. 

The  only  cells  worth  considering  for  this  purpose  are  reliable 
carbon-zinc  dry  cells,  or  the  open-circuit  bell-ringing  cells  easily  pn> 


k 


DRY  CELLS. 


343 


cured  from  first-class  hardware  stores  in  any  part  of  the  country,  now 
that  electric  bells  are  so  common.  These  are  all  one  or  another  variety 
of  the  Leclanche  cell,  consisting  of  carbon  and  zinc  elements  in  a 
saturated  solution  of  chloride  of  ammonium.  These  cells  are  said  to 
be  of  the  "open  circuit"  variety  because  they  remain  in  good  condition 
for  long  periods  while  unused,  or  with  the  circuit  open.  If  used  on  a 
circuit  of  low  resistance  for  many  minutes  at  a  time  they  tend,  however, 
to  run  down  by  polarization,  but  will  recover  if  allowed  to  rest.  The 
particular  variety  of  the  wet-cell  type  now  universally  used  is  a  simple 
carbon  cylinder  cell,  the  cylinder  made  in  one  piece  with  the  cap,  the 


Fig.  118. — Carbon-Zinc  Dry  Cell.    The  central  attachment  is  con- 
nected with  the  carbon  element. 


zinc  passing  through  an  insulated  opening  in  the  latter.  In  setting 
up  these  cells  care  should  be  observed  not  to  permit  the  solution  to 
wet  the  upper  edge  of  the  jars,  as  this  would  favor  capillary  "creeping" 
of  the  salts.  The  zincs  should  be  cleaned  at  least  once  in  six  months, 
and  if  renewed  at  the  end  of  a  year  or  eighteen  months  will  postpone 
a  thorough  overhauling  for  a  much  longer  time  when  the  battery 
receives  but  moderate  use. 

The  author  has  been  frequently  asked  his  opinion  as  to  the  de- 
sirability of  a  physician^s  purchasing  a  standard  size  of  the  patented 
commercial  dry  cells  now  largely  used  in  place  of  these  "wet"  varieties 
of  the  original  Leclanche  cell,  and  the  reply  was  always  until  recently 
in  favor  of  the  wet  cells.    Of  late,  however,  these  dry  cells  have  been 
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greatly  improve*!,  nnd  tliere  is  no  roason  why  they  ehould  not  mipplaiit 
the  wet  sal  ammonia  cM  in  the  office  of  a  physician  who  does  not  care 
to  spend  much  time  upon  his  battt'ries  himself  or  be  troubled  with  the 
often  unsatisfactory  labor  of  othere.  The  Btandard  Bize  of  the  Columbia 
cells  are  eaid  to  be  the  best.  They  should  be  conneeted  Up  osnctly  as 
depicted  for  the  wet  cells  in  Fig.  116  and  their  use  has  this  decided 
advantage :  that  sixty  of  them  may  be  arranged  in  two  boxes  of  thirty 
each,  thus  taking  up  less  room  than  the  wet  cells,  and  permitting  one 
box  to  be  taken  about  at  will  as  a  thirtj'-cell  port-able  battery,  ii  the 
boxes  are  furnished  with  terminal  binding  posts  similar  to  those  em- 
ployed for  the  large  cells  shown  in  Fig.  119,  to  which  a  portable  meter 
and  controller  can  be  attached  at  will.  When  kept  in  the  office  as  a 
permanent  batters*  the  +  pole  of  one  box  is  to  be  connected  with  the 
—  pole  of  the  other,  the  remaining  terminals  being  attached  to  the 
main  supply  terminals  of  the  applying  apparatus.  Such  an  arrange- 
ment permits  the  same  cells  to  be  used  for  both  stitionary  and  portable 
work. 

The  applying  mechaniem,  whether  table  or  wall-plate  or  cabinet, 
is  wired  in  exactly  the  same  way  for  a  battery  of  cells  as  for  the  cur- 
rent from  the  mains  (see  Fig.  116  for  diagram  of  the  wiring  of  both 
the  cells  and  the  apparatus)  the  two  special  lamps  being  turned  on  in 
the  latter  case,  and  the  same  apparatus  may  therefore  t>e  used  with 
either  source  of  current.  The  switch  between  the  cells  and  the  con- 
troller is  even  more  essential  than  with  the  street  mains,  as  the  slight 
current  wastage  of  the  controller  would  run  the  cells  down,  while  in 
the  case  of  the  street  mains  only  the  bills  for  current  used  would  be 
affected. 

It  is  desirable  at  times  to  have  both  sources  of  supply  on  tap  in  the 
apparatus.  This  can  be  easily  arranged  by  attaching  the  cell  mains 
to  the  series  lamp  switch  shown  in  Fig.  108.  the  lamp  and  street 
mains  having  been  disconnected  from  this  switch.  The  polarity  is,  of 
course,  properly  considered.  When  this  switch  is  closed,  the  other  two 
being  open,  the  controller  delivers  the  cell  eurrent  instead  of  the  street 
current. 

Portable  Batteries. — The  practice  of  electro-therapenties  is  at 
last  definitely  delivered  from  the  incubus  of  the  acid  battery,  that 
abominable  contrivance  that  was  so  necessary  if  any  but  the  slightest 
currents  were  used,  yet  so  trnuhlesome  to  keep  in  order.  The  chief 
drawback  of  these  butteries  was  not  the  handling  of  acids,  bail  as  that 
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was,  but  that  they  were  sure  to  get  out  of  order  if  not  constantly  used ; 
and  there  is  no  doubt  but  that  their  unreliability  has  been  a  most 
effoctive  drawback  to  the  extension  of  electrochemic  therapeutics. 
The  definite  relief  has  come  in  the  recently  attained  efficacy  of  the 
commercial  dry  cell.  Many  physicians  have  unfortunately  invested 
in  the  chloride  of  silver  dry  cell  batteries.  It  is  not  of  this  type  that 
the  author  speaks,  for  these  are  mere  medical  toys,  but  of  the  zinc- 
carbon  type  so  largely  used  in  the  arts  and  industries,  of  which  the 
Columbia  make  is  most  reliable.  The  value  of  this  make  of  dry  cell 
can  be  attested  by  the  author,  whose  attention  was  first  attracted  to  it 
by  the  report  of  the  Committee  on  Constant  Current  Generators  and 
Controllers  of  the  American  Electro-Therapeutic  Association  for  1903. 
The  chairman  of  this  Committee,  Prof.  W.  J.  Herdman,  of  Ann 
Arbor,  Mich.,  submitted  this  cell,  with  others,  to  a  prolonged  test  in 
the  Electro-Therapeutic  Laboratory  of  the  University  of  Michigan,  and 
summarizes  the  results  as  follows: — 

"A  glance  at  the  record  sheets,  copies  of  which  I  herein  submit, 
will  show  how  this  form  of  dry  cell,  the  Columbia,  has  stood  this  test. 
Constancy  and  durability  it  has  shown  to  a  remarkable  degree,  and  a 
certain  change,  a  corrosion  of  the  inclosing  zinc  covering  and  a  tume- 
faction or  bulging  of  the  sides  of  the  cells  at  the  point  of  corrosion, 
which  has  been  observed  in  so  many  other  forms  of  dry  cell,  I  have 
never  seen  in  the  cells  of  this  make.  This  corrosive  action  of  dry 
cells,  which  I  have  noticed  in  many  other  types,  takes  place  whether 
the  cell  is  in  action  or  not,  and  always  to  its  detriment.  It  seems  to 
])e  due  either  to  an  excess  of  acid,  as  a  primary  condition  in  the  semi- 
fluid electrolyte,  or  such  instability  in  that  electrolyte  that  local  action 
takes  place  when  the  circuit  is  open.  This  defect  seems  to  have  been 
overcome  in  the  construction  of  the  elect rolvte  used  in  the  Columbia 
cell  and  seems  to  fit  it,  in  this  as  in  other  particulars,  for  electro- 
therapeutic  service  to  the  exclusion  of  many,  if  not  all,  other  forms 
of  drv  cell  now  on  the  market.''^ 

The  best  portable  battery  is  made  of  thirty  or  forty  of  the  best 
type  of  zinc-carbon  dry  cells  arranged  in  a  strongly  made  box  with 
a  cell  collector  on  the  inner  lid,  exactly  as  illustrated  in  Figs.  G8  and 
C9,  depicting  the  author's  transportable  dry-cpll  batteries  for  heavy 
currents.  Such  a  battery  is  sliown  in  Fig.  119  with  a  portable  con- 
troller and  meter  in  circuit,  though  if  the  cell-collector  is  of  the  cell- 
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to-cell  tjpe  t1io  cnntrnller  is  not  absolutely  needed.  Medium -sized  celU 
permit  as  many  as  forty  to  be  placed  in  one  box  without  unduly 
weighting  it,  a  forty-point  switch  then  being  necessary;  but,  for  the 
phvsicifln  who  contemplates  heavy  current  cataphoresie,  eighty  of  the 
laryc  cells,  twenty  in  a  box,  should  be  ordered  at  once,  as  the  special 
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Rg.  119.— Anthor's  Portitble  Dry-Cell  Battery,  with  Meter  and 
Controller  in  Circuit.  Tbe  oell-to-cell  switch  Bhowu  is  lialile  to  slion- 
cironit  celle  if  the  lever  rcste  on  two  buttons. 

batteries  described  at  page  218  are,  of  course,  equally  applicable  to 
ordinary  work  as  weli  as  cancer  treatment,  one  purchase  covering  both 
needs,  as  well  as  securing  cells  of  greater  lasting  qualities. 

It  should  be  remembered,  also,  that  these  portable  batteries  may 
be  very  conveniently  made  to  do  duty  as  permanent  batteries  in  the 
office  when  not  otherwise  in  use,  by  merely  so  placing  them  near  the 
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wall  plate  or  switchboard  that  wires  from  their  terminal  binding  posts 
may  be  carried  to  the  inlet  posts  of  the  wall  plates,  the  cells  being 
turned  on  as  required,  or  left  permanently  turned  on. at  their  switch- 
boards and  the  mains  leading  from  them  treated  as  ordinary  battery 
mains.  The  two  or  three  batteries  so  used  should,  of  course,  be  con- 
nected up  in  series,  as  shown  diagrammatically  in  Fig.  116.  But  one 
set  of  cells  is  therefore  needed  for  both  office  and  bedside  work. 

The  batteries  should  be  tested  from  time  to  time,  and  new  cells 
purchased  for  the  more  important  work  when  the  voltage  falls  to 
about  1  volt  per  cell  from  their  normal  1.5  volts. 

In  revising  this  work  for  the  present  edition  the  author  has 
thought  it  best  to  exclude  all  descriptions  of  acid  batteries,  for  though 
these  batteries  have  for  many  years  permitted  physicians  to  employ 
an  effective  current  away  from  the  office,  their  excessive  troublesome- 
ness  has  militated  most  seriously  against  the  practice  of  electro-thera- 
peutics, and  their  place  is  more  than  filled  by  the  dry  cells  described. 
Should  an  acid  battery  be  used  by  the  physician,  however,  the  direc- 
tions for  its  care  are  summed  up  in  the  injunctions:  keep  the  zincs 
well  amalgamated;  lift  the  elements  out  of  the  solution  immediately 
after  use;  do  not  carry  a  charged  battery  in  a  vehicle,  but  send  it  empty 
and  charge  it  after  its  arrival ;  do  not  expect  an  acid  battery  to  remain 
in  order  unless  constantly  used. 

The  fluid,  or  electropoion  solution,  used  in  acid  batteries  should 
be  made  of  bichromate  of  sodium,  and  not  of  the  potassic  salt,  as  the 
latter  is  liable  to  split  both  the  carbons  and  the  cells  by  a  heavy 
deposit  of  chrome-alum  crystals.    An  excellent  formula  is: — 

Bichromate  of  sodium 1     pound. 

Bisulphate  of  mercury  1     ounce. 

Commercial  sulphuric  acid 1     quart. 

Water sufficient  to  make  1}  gallons. 

Put  the  bichromate  and  bisulphate  salts  in  an  earthenware  pitcher 
of  one  and  one-half  gallons'  capacity;  fill  the  pitcher  half  full  of 
water  and  stir  the  mixture ;  pour  the  quart  of  acid  in  slowly,  and  then 
add  enough  water  to  make  one  and  a  half  gallons.  Allow  the  com- 
pound to  cool  before  using.  The  purpose  of  the  mercury  salt  is  the 
maintenance  of  the  amalgamation  of  the  zincs. 

Electrodes. — Electrodes  for  percutaneous  and  permucous  appli- 
cations of  constant  currents  consist  of  an  active  and  a  dispersing 
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cketrode  or  pole,  under  the  moiJern  practice  of  considering  the  polarity 
rather  than  the  direction  of  the  current.  The  active  electrodea  vary 
in  nature  and  form  for  each  epeeiai  application  and  are,  therefore, 
fully  deserihed  in  the  portion  of  this  work  relating  to  special  aitcctious 
and  particular  procedures. 

The  pur]xi8e  of  an  application  being  usually  the  concentration 
of  the  current  in  or  through  a  certain  organ  or  set  o(  organs  with 
as  little  unpleasant  sensations  or  actions  elsewhere  as  possible,  the 
rule  of  the  indifferent  electrode  is  not  onlj  the  mere  completion  of 
the  circuit,  but  it  should  render  the  current-effect  at  this  point  as 
inflctive  as  possible.  This  ih  done  by  increasing  the  surface  of  con- 
tact and  by  making  the  nioi«t  conducting  joint   (page  38}   between 
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Fig.  120,— .Tockptpil  Pun  for  CIiij-  Pail».     Hot  water  is  poured  into 
tlie  interior  tiirniigh  the  pipe  shown. 

the  meta!  and  the  subdermic  tissues  as  perfect  aa  possible.  It  was 
the  application  of  this  principle  in  the  construction  of  the  abdominal 
clay  pad  by  Apostoli  that  gave  the  present  impetus  to  the  use  of  atrong 
currents  in  gynecology,  as  already  noted. 

The  Aposloli  Clay  Pad. — The  clay  for  this  purpose  should  be 
of  the  variety  used  by  sculjitors,  or  may  be  of  pure  kaolin,  and  should 
be  kept  in  the  consistence  of  soft  mud  by  admixture  with  water  in  a 
covered  crock.  The  pad  may  be  made  freshly  for  each  application,  or 
kept  permanently  made  in  a  stout  linen  hag  with  tape  handles  sewn  on, 
and  is  most  comfortable  to  the  patient  when  heated  in  a  jacketej  pan 
(Fig.  120)  in  the  space  between  the  double  bottom  and  sides  of  which 
boiling  water  has  been  poured.  When  the  pad  is  made  up  freshly  at 
each  application  two  layers  of  mosquito  netting  or  a  single  layer  of 
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tarlatan  should  be  spread  out  over  the  bottom,  the  material  being  large 
enough  to  reach  beyond  the  edge  of  the  pan  to  enable  the  clay  to  be 
lifted  out  after  the  pad  is  made  by  grat^piug  its  ends.  The  pad  should 
be  about  an  inch  thick  and  of  a  sufficient  size  to  cover  the  abdomen  of 
the  patient.  After  lowering  it  on  the  abdominal  surface  a  block-tin 
or  lead  plate  supplied  with  a  binding  post  or  socket  for  attachment  of 
the  cord  is  pressed  down  upon  it.  This  plate  is  best  shaped  like  a 
four-leaved  clover  and  should  be  nearly  as  large  as  the  pad. 


Fig.  121. — Anther's  Wired  Cotton  Electrode  Padu,     1,  abdominal  pad, 
for  general  use.    2,  spinal  pad.    3,  large  diaperaing  pad. 


The  Authoj'a  Wired  Cotton  Pads. — The  most  convenient  pads  for 
a  dispersing  electrode  to  be  used  on  any  part  of  the  body  are  the 
author's  wired  cotton  pads  (Fig.  121),  which  are  made  in  two  or  more 
sizes  as  follows:  In  the  center  of  a  piece  of  muslin  somewhat  larger 
than  the  intended  pad  the  end  of  a  spool  of  No,  SO  soft,  brass  wire 
is  sewn.  The  wire  is  then  coiled  in  an  increasing  spiral  and  securely 
sewn  in  place  on  the  muslin,  each  spiral  being  about  half  an  inch 
from  the  preceding  one,  until  the  desired  size  is  obtained,  the  shape 
being  oval  for  the  large  pad  and  round  for  the  smaller.  When  it  haa 
attained  dimensiouB  of  about  7  by  11  inches  for  the  larger  and  6  inches 
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for  the  smaller^  a  small  turn  is  made  in  the  wire  which  is  then  sewn 
down  to  prevent  pulling  out,  and  a  considerable  length  of  wire  is  left 
for  connection  with  the  battery.  This  free  end  should  be  at  one  ex- 
tremity of  the  spiral  for  the  large  pad  and  in  the  center  of  the  small 
one.  Six  or  eight  layers  of  absorbent  cotton  should  now  be  cut  to  shape 
and  piled  on  the  wired  side,  and  on  top  of  the  cotton  a  piece  of  muslin 
is  placed  to  be  folded  over  and  sewn  to  the  edge  of  the  back  of  the 
pad.  The  pad  should  now  be  quilted  lightly  through  and  through  to 
keep  the  cotton  from  packing,  and  when  the  end  of  the  wire  left  free 
is  made  into  a  spiral  friction  socket  for  connection  with  a  battery  tip 
by  winding  it  about  the  end  of  the  tip,  the  electrode  is  complete. 

Such  pads  are  easily  made  by  an  intelligent  nurse.  They  are 
wet  with  hot  water  and  freely  soaped  with  "Ivory"  soap  on  the  contact 
surface  farthest  from  the  wire  when  used.  Before  each  subsequent 
use  with  a  new  patient  they  should  be  boiled  for  a  few  minutes. 

The  smaller  round  pad  is  most  conveniently  used  as  an  active 
electrode  in  general  applications  (page  64)  or  as  an  indifferent  pad 
for  small  currents. 

While  these  pads  are  extremely  convenient,  the  author  prefers  the 
clay  pad  for  currents  over  100  milliamperes  in  strength,  and  partic- 
ularly for  use  in  the  cancer  applications. 


CHAPTER  XXVII. 
Experimental  Handling  of  Constant  Currents. 

No  ONE  should  apply  an  electric  current  to  a  patient  without 
having  previously  familiarized  himself  somewhat  with  its  practical 
management ;  and  it  is  best  for  the  beginner  to  emphasize  the  lessons 
thus  gained  by  a  moderate  demonstration  of  the  sensory  effects  on 
his  person.  With  the  battery  set  up  or  put  in  operation,  the  meter 
and  controller  being  in  circuit,  the  small  electrode  disks  and  cords 
may  be  attached  to  the  binding  posts  for  the  following  experiments: — 

To  Test  for  Current  (Experiment  2). — Set  the  controller  for 
least  current  (in  the  graphite  controller  with  the  crank  on  the  be- 
ginning of  the  pencil-mark  at  the  upper  right-hand  side),  and  bring 
the  brass  parts  of  the  electrodes  together.  The  meter  will  show  a 
deflection  of  a  greater  or  less  number  of  milliamperes.  If  there  is  no 
deflection  a  break  exists  in  some  part  of  the  circuit. 

To  Test  the  Power  of  the  Battery  and  the  Eange  of  the  Con- 
troller (Experiment  3). — Unite  the  polos  directly  by  means  of  a 
conducting  cord  or  wire,  and  note  the  gradual  increase  in  the  cur- 
rent as  the  crank  is  moved  toward  the  thicker  graphite.  This  pro- 
cedure is  wasteful  of  battery  power,  but  will  show  the  total  capacity 
of  the  battery  through  these  resistances,  if  the  meter  registers  high 
enough.  With  tlie  incandescent  current  the  increase  should  not  be 
above  the  capacity  of  the  meter. 

To  Test  the  Polarity  of  the  Electrodes  (Experiment  4).  —  If 
in  doubt  as  to  which  is  the  negative  pole  and  which  the  positive  pole 
of  a  constant  current  battery  or  pair  of  incandescent  terminals,  place 
the  tips  of  the  cords  in  a  solution  of  potassium  iodide.  The  compound 
will  be  electrolyzed,  iodine  appearing  at  the  positive  pole  as  a  brownish 
cloud,  and  potassium  at  the  negative  pole.  If  the  potassium  iodide 
be  dissolved  in  starch-water,  the  discoloration  at  the  positive  pole  is 
blue  instead  of  brown,  the  nascent  iodine  immediatelv  uniting  with 
the  starch.  A  more  quickly  performed  test  than  this  is  to  ascertain 
which  tip  gives  off  the  grcjatest  amount  of  gas  when  immersed  in 
saline  water,  the  negative  possessing  this  distinction  on  account  of 
the  hydrogen-gas  given  off  at  its  surface  being  double  the  volume  of 
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o.\vg(^n  at  the  positivf.  The  negative  pole  also  gives  the  most  sen*a- 
ti'jii  when  siuhJfnly  brought  in  moist  contact  with  a  sensitive  nerve 
in  thii  hand  but\vet;ii  the  thumb  and  forefinger. 

Comparison  of  Metallic  Contact  with  Hoist  Cotton  to  Cotton 
Conduction  (Experiment  b).— Having  set  the  controller  for  a  weak 
current,  note  the  number  of  milliamperes  iu  circuit  when  the  brass 
surfaces  of  tlio  two  electrodes  are  brought  together,  and  the  nuinbcr 
when  the  two  wet  surfaces  of  cotton  or  sponge  are  pressed  together. 

This  will  show  the  immenEolv  greater  conductivity  of  brass.  As 
the  current  is  not  intended  to  go  right  hack  to  the  battery  in  this 
manner  during  ordinary  work,  it  is  called  "short  circuiting,"  and  is 
wasteful  of  the  battery  power  and  dangerous  to  the  delicacy  of  the 
meter. 

Application  of  Dry  Uetallic  Electrodes  to  Skin  Compared  witli 
that  of  Wet  Electrodes  (Experiment  6). — Experiment  now  with  the 
dry  metallic  surfaces  of  the  little  electrodes  pressed  down  upon  dry 
skin  aurfaees.  Little  or  no  current  will  be  shown  by  the  meter  if  the 
skin  is  free  from  moisture,  even  with  the  controller  set  for  full 
strength.  Substitute  wet  cotton -covered  electrodes  for  the  dry  on«, 
and  a  current  will  be  shown  both  hy  the  sensations  and  the  meter. 

The  current  passes  with  exceeding  ease  from  metal  to  metn!  when 
in  contact,  either  dry  or  wet;  but  passes  from  dry  metal  to  the  body 
with  difficulty.  This  is  because  the  cuticle  is  practically  a  noncon- 
ductor; not  until  the  air-spaces  of  its  horny  layers  are  filled  with 
water,  which  is  a  reasonably  good  conductor,  will  it  permit  the  current 
to  penetrate  to  the  more  moist  tissues  below,  and  even  then  the  bulk 
of  the  current  passes  through  the  sweat-ducts  and  any  congested  or 
abrailcd  spots.  Electrode  coverings  are  therefore  designwi  merely  to 
hold  a  layer  of  water  between  the  metallic  surface  and  the  skin,  acting' 
as  a  conducting-joint. 

In  making  the  experiment  just  detailed  witlj  dry  metflllic  points 
instead  of  a  flat  surface,  an  intense  burning  sensation  will  soon  de- 
velop if  the  full  number  of  cells  are  used  and  the  points  well  pressed 
down.  This  burning  coincides  with  the  appearance  of  some  current 
in  the  circuit,  as  shown  by  the  meter;  but  the  number  of  uiilliitm- 
peres  by  no  means  corresponds  with  the  intensity  of  the  burning; 
very  little  current  passes,  in  fact,  when  the  pain  is  greatest.  This 
pain  nf  the  "constant  current  brush"  is  usunlly  described  as  due  to  the 
concentrated  action  of  the  minute  current  quantities  upon  the  most  su- 
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periicial  and  sensitive  nerve-filaments ;  but  doubtless  the  real  reason  is 
the  microscopic  spark  leaps  through  the  cuticle  incident  to  this  mode 
of  current  transmission. 

Effect  Prodnced  on  the  Current-Yolnme  by  Salt  Water  on  the 
Electrodes  (Experiment  7). — Set  the  controller  at  a  given  place  and 
leave  it  there  (or  use  the  full  strength  of  a  certain  number  of  cells), 
and  note  the  number  of  milliamperes  passing  through  the  hand  when 
both  wet  electrodes  are  pressed  upon  opposite  sides;  leaving  the  bat- 
tery-strength undisturbed,  remove  the  electrodes  and  saturate  them 
with  salt  water.  When  they  are  replaced,  a  considerable  increase  in 
the  number  of  milliamperes  passing  through  the  hand  will  be  found. 
The  sensations  will  be  still  more  acutely  increased. 

Saturated  salt  water  is  about  three  thousand  times  a  better  con- 
ductor than  distilled  water;  hence  the  use  of  salted  water  on  electrodes 
increases  the  current  by  lessening  the  resistance  offered  by  the  con- 
ducting-joint  at  the  points  of  entrance  into  and  egress  from  the  body. 
It  is  of  great  service  when  the  battery  power  is  deficient  or  accident- 
ally low ;  but  its  constant  use  is  inadvisable,  owing  to  the  dispropor- 
tionate increase  of  pain  produced  by  it  and  the  bad  effect  upon  the 
electrodes,  which  are  quickly  oxidized.  The  excess  of  pain  is  doubt- 
less due  to  the  irritant  effects  of  the  products  of  the  decomposed 
chloride  of  sodium. 

Effect  upon  the  Current  of  Different-Sized  Electrodes  (Experi- 
ment 8). — Note  the  number  of  milliamperes  passing  through  a  part 
of  the  body  from  the  full  strength  of  fifteen  cells, — (1)  when  two 
small  electrodes  are  used;  (2)  when  two  medium  ones  are  used;  (W) 
when  two  large  ones  are  used, — care  being  observed  to  place  them  in 
the  same  spots  and  press  their  whole  surface  in  contact. 

If  it  is  more  convenient  to  use  all  the  cells  in  the  way  advised  gen- 
erally in  this  work,  instead  of  using  the  full  strength  of  only  fifteen, 
it  may  be  done  by  simply  setting  the  controller  for  a  comfortable  cur- 
rent with  the  small  electrodes,  and  leaving  it  untouched  in  the  subse- 
quent steps  of  the  experiment. 

The  increase  of  current  when  the  larger  electrodes  are  used  is 
exceedingly  striking.  The  cuticle,  as  has  been  explained,  is  the  chief 
obstacle  to  the  current ;  and  from  a  given  number  of  cells  but  a  cer- 
tain quantity  can  be  forced  through  each  square  inch  of  its  surface. 
The  more  square  inches  are  included  in  the  conducting  surface,  there- 
fore, the  more  current  will  go  through  from  the  given  number  of 
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cells;  but  there  will  be  no  increase  in  (and  possibly  a  slight  diminn- 
tion  of)  the  number  of  milliamp^res  passing  through  the  original 
square  inch  of  skin,  unless  the  number  of  cells  is  increased  or  the 
resistance  of  the  controller  lessened.  The  use  of  broad  electrodes  is 
indicated,  therefore,  whenever  we  wish  to  introduce  a  large  current 
into  the  body  with  a  minimum  of  pain  and  without  a  special  con- 
centration at  the  points  of  entry.  It  is  the  only  way  to  affect  deep 
structures  by  percutaneous  transmission  without  excessive  pain,  and 
for  such  purposes  both  electrodes  are  large.  In  jrynecic  work,  where 
the  effect  of  a  single  "active"  pole  is  alone  dosireii,  the  other  "in- 
different" pole  is  made  sufficiently  large  to  secure  easy  penetration 
witlmut:  !-w.h  lociil  action. 

Comparison  of  the  Effect  of  the  Same  Current-strength  when 
Concentrated  and  Diffused  (Experiment  9). — Connect  the  body  with 
the  positive  pole  of  the  battery  by  means  of  a  large  moistened  electrode 
on  its  surface.  This  will  form  the  indifferent  pole,  1.  Select  an 
equally  large  moistened  electrode  for  the  active  pole;  place  it  on  an- 
other part  of  the  body;  connect  it  with  the  negative  terminal  of  the 
battery,  and  bring  the  current  up  to,  say,  8  mi!liamp6reH,  as  shown  in 
the  meter.  Kote  the  alight  paio  produced.  2.  ExchaDge  the  large 
active  pole  for  a  medium-sized  one,  moistened  of  course,  and  bring 
the  current  up  to  the  8  millinmperes.  The  pain  will  be  increasL>d, 
owing  to  the  concentrated  action  of  the  same  number  of  milliampfrrc«. 
3.  Use  ne.xt  a  fine  point  as  active  pole,  well  covered  with  itinist  cottnn, 
and  again  brir,g  up  the  current  to  8  milliamperes.  The  pain  is  quite 
deeided. 

As  the  sue  of  the  active  pole  is  diminished,  the  current  being 
kept  the  same  by  adjusting  the  controller,  there  is  an  increase  in  the 
intensity  of  the  pain  corresponding  to  the  increaseti  density  at  this 
spot.  The  indifferent  pole  is  left  large  in  this  experiment,  as  in  so 
many  gynecic  applications,  because  it  combines  a  slight  resislnnce  to 
the  current  with  the  least  local  pain.  The  experiment  illustratw 
admirably  the  axiom  that  more  force  is  required  to  get  the  same- 
sized  current  through  a  small  place  than  through  a  large  one, — ft 
principle  that  applies  self -evidently  to  most  things. 

Increase  of  pain  accompanies  with  great  certainty  an  increasing 
concentration  of  a  given  number  of  milliamp&res  on  the  skin  surface: 
but  it  should  not  be  forgotten  that  this  is  because  of  the  peculiBr 
sensibility  with  which  tlie  body-sheath  is  endowed.     Beneath  it  and 
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in  the  interior  of  less  sensitive  cavities  there  is  no  such  admonition 
to  guide  us;  hence  the  use  of  a  meter  becomes  more  imperative  in 
the  latter  situations,  for  the  current  is  just  as  active  whether  pain  is 
felt  or  not.  It  is  only  at  and  near  the  junction  of  mucous  membrane 
with  the  skin  surface,  such  as  the  lips,  vulva,  etc.,  that  great  sensi- 
tiveness to  currents  exists ;  and  here  it  is  even  more  sensitive  than  on 
the  skin  surface,  in  accordance  with  a  fuller  endowment  of  sensitive 
nerve-filaments. 

Differing  Resistances  of  Skin  Surfaces  (Experiment  10). — The 
■differeuces  in  the  resistance  offered  by  the  skin  of  various  parts  of  the 
body,  and  of  different  persons,  is  readily  shown  by  the  effect  on  the 
meter  at  each  position,  the  battery  and  controller  being  left  undis- 
turbed. T^he  face,  inner  surface  of  the  limbs,  etc.,  will  show  more 
current  (presenting  less  resistance) ;  while  the  back  and  outer  surfaces 
of  the  limbs  will  show  less  current  (presenting  more  resistance),  etc. 

That  these  differences  depend  almost  entirely  on  varying  thick- 
nesses of  cuticle  is  proven  by  the  showing  of  more  current  with  the 
poles  on  distant,  but  thin,  spots  than  when  alongside  of  each  other  on 
thicker  cuticle.  The  difference  between  corresponding  parts  of  the 
«kin  of  different  individuals  is  also  at  times  considerable,  especially 
when  a  clear-skinned  blonde  and  pallid  brunette  are  compared. 

Comparison  of  the  Resistance  of  Skin  and  Mucous  Membrane 
(Experiment  11). — Connect  but  a  small  number  of  cells,  say  fifteen, 
with  the  meter  and  controller,  in  order  that  the  full  strength  of  that 
number  of  cells  may  be  used.  Having  put  the  indifferent  pole  on  the 
abdomen  or  back,  cover  an  insulated  stemmed  vaginal  electrode  with 
absorbent  cotton,  wet  it,  and  direct  the  subject  of  the  experiment  to 
hold  it  between  the  bare  arm  and  chest  in  such  a  manner  that  the 
whole  conducting  surface  is  in  contact,  as  it  would  be  in  the  vagina. 
Turn  the  current  on  gradually  now  to  its  full  extent  by  means  of 
the  controller,  and  note  the  number  of  milliamperes.  Reverse  the  con- 
troller until  there  is  no  current,  and  introduce  the  electrofle  into  the 
Tagina.  The  current  may  then  be  again  increased  by  the  controller 
to  its  full  capacity,  and  the  number  of  milliamperes  noted  in  this 
situation. 

A  marked  increase  in  the  milliamperes  will  be  noted  in  the 
Tagino-abdominal  circuit  over  the  merely  percutaneous  one,  on  ac- 
<;ount  of  the  lessened  resistance  encountered  at  the  active  pole  when 
placed  in  contact  with  mucous  membrane. 
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Alteration  of  Kerve  Irritability  WitMn  eaoh  Polar  Begioa 
(Experiment  12). — Attach  two  medium-piOTd  electrodes  of  the  same 
(liniensioue  to  the  binding  posts,  place  them  (well  wetted)  on  the  skin 
over  each  peroneal  nerve  just  back  of  the  head  of  the  fibula,  and 
increase  the  current  to  5  or  10  millt amperes. 

The  burning  pain  under  the  negative  electrode  is  in  distinct 
contrast  to  the  numb  sensation  under  the  positive. 

The  Effect  on  Nerves  of  a  Slowly  Varied  or  Continuoas  Corrent 
Compared  with  that  of  a  Sudden  Current  Variation  (Experiment  13). 
— Proceed  a;;  in  Exju^riment  IS,  iiotiiif;  tliat  no  paiu  or  motion  is 
produced  in  the  distant  parts  of  the  nerve  if  the  5  or  10  milliamperes 
have  been  attained  by  a  gradual  increase  from  zero.  With  the  current 
at  this  height  remove  now  one  of  the  electrodes  and  reapply  it  (or 
break  and  make  the  circuit  by  an  interrupter), — a  contraction  will 
be  produced  in  the  muscle  suppHed  by  the  motor  fibers,  and  a  sudden 
sensation  in  the  areas  supplietl  by  the  sensory  fibers  of  the  nerves. 

The  actual  performance  of  these  and  similar  experiments  is  nn- 
eijnaled  in  its  teaching  power.  Besides  familiarizing  one  with  many 
details  essentia!  to  successful  work  with  the  continuous  current, — such 
as  the  necessity  of  always  using  a  meter;  the  possibility  of  avoiding 
shock,  even  with  powerful  currents;  the  advantage  of  ample  battery 
force  held  in  easy  check  by  a  controller;  and  the  wisdom  of  using 
large  and  small  electrodes  as  we  wish  deep  or  local  effects, — it 
will  show  that  the  practice  of  electro-therapeutics,  while  relieved  of 
many  unnecessary  and  obsolete  theories,  may  still  remain  free  front 
the  formidable  task  still  imposed  by  some  recent  writers,  who  recom- 
mend that  the  resistance  of  the  tissues  be  calculated  and  recorded  in 
each  case.  As  well  might  they  say  that  we  should  measure  the  dark- 
ness in  a  room  rather  than  the  light  produced  in  the  effort  to  dispel 
it;  in  the  one  case  the  photometer  and  in  the  other  the  milliampere- 
meter  are  all-sufficient  to  convey  full  information  for  practical  pur- 
poses. 

To  Locate  Faults  in  the  Cirouit. — Should  a  battery  fail  to  give 
a  current  when  the  cleelrodes  are  in  position  and  the  current  turned 
on  at  the  controller,  turn  the  handle  of  the  latter  off  at  once,  to  avoid 
shock  when  the  fault  is  located.  The  fault  may  then  be  localized  by 
holding  the  cord  tips  in  contact,  turning  the  controller  on  slightly  and 
examining  the  circuit  backward  to  the  eelia  as  follows:  First  note 
that  the  binding  posts  are  tight;  then  if  either  cord  is  unbroken,  by 
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short-circuiting  the  treatment  poles  with  each  cord  in  turn,  and  watch- 
ing for  deflection  of  meter;  if  still  no  current  appears,  touch  the 
inlet  binding  posts  of  the  apparatus  with  moistened  fingers,  noting 
a  slight  sensation  if  the  circuit  back  to  the  batteries  is  complete;  if 
no  current  is  then  detected  the  trouble  is  most  likely  in  the  cells  of 
the  battery.  The  cells  are  easily  tested  by  using  a  cheap  meter  (since 
an  expensive  one  has  too  little  resistance  for  the  short-circuiting  neces- 
sary) as  follows :  Attach  two  wires  to  the  meter,  one  of  which  is  con- 
nected with  the  first  carbon  or  last  zinc ;  with  the  other  wire  touch  the 
2inc8  backward  through  the  battery  at  haphazard,  obtaining  a  full 
deflection  until  the  break  has  been  passed,  when  the  actual  spot  can  be 
easily  located.  After  correction,  test  the  whole  batterj'  for  other  faults 
in  the  same  way. 


CHAPTER  XXVIIL 


The  Magnetic  Ikduction  CrRiiExi. 

Mode  in  vhich  Hagnetic  Induction  Cnrrents  are  Produced. — Tn- 

diictinn  eurrenis  arc  isolntcd  rises  of  pressure  in  a  wire,  produced  at 
the  moment  of  breaking  or  mnking  the  direct  current  of  a  cell  which 
circulates  in  its  immediate  neighborhood.  This  current  was  called 
fiiradic  after  Michael  Farnday,  who  first  discovered  that  a  current 
would  be  80  produced  in  a  elnsed-wire  circuit  placed  over  or  close  to 
another  in  which  a  constant  current  was  varied,  but  the  name  has 
recently  been  abandoned  in  the  interest  of  accuracy  and  universality 
of  nomenclature  at  the  suggestion  of  the  Committee  on  Current  Ciasai- 
fication  and  Nomenclature  of  the  American  Electro-Therapeutic  As- 
sociation in  its  1903  report.'  The  strength  of  a  current  so  produced 
is  proportional  to  the  strength  of  the  producing  current,  plus  the 
length  of  the  wire  Bubjected  to  the  influence  of  the  inducing  current 
circuit;  so  that  convenience  necessitates  the  coiling  of  one  insulated 
wire  about  the  other,  producing  a  solenoid,  or  induction  coil,  in  which 
many  feet  of  wire  occupy  but  a  small  space.  It  is  necessary  that  the 
two  wires,  carrying  the  inducing  and  induced  currents,  should  be 
close  to  each  other  and  properly  insulated  throughout.  The  action  of 
the  inducing  current  from  the  eel!  in  the  first  coil  is  increased  if  a 
soft  iron  core  be  inserted  within  it,  making  what  is  called  an  electro- 
magnet. 

In  a  simple  coil  of  but  few  turns,  or  in  two  straight  wires  placed 
close  to  each  other,  a  current  arises  in  one  direction  in  the  second 
wire  on  closing  the  cell-circuit  in  the  first,  and  another  current  arises 
in  the  other  direction  on  opening  the  cell-eircuit.  The  current  that 
appears  in  the  secondary  coil  at  opening  the  cell-circuit  in  the  pri- 

'  RecagnizinB  the  iinwitidoin  of  thp  employment  by  phyeli^ianR  of  terms 
for  electric  tnoiialitieH  tlint  are  not  uticifislooii  by  phyBicists  and  electric  eo- 
pineers,  the  author  has  eliminated  tlie  terms  "galvanic"  and  "faradic"  from 
the  present  edition  of  this  work,  so  tar  a^  pmcticahlc,  substituting  "constant 
current''  and  "inductiun  current,"  reiipeclively. 
(358) 
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mary  is  direct,  or  in  the  same  direction  as  the  cell-current,  while  the 
current  that  appears  in  the  secondary  at  the  moment  of  closing  the 
cell-circuit  is  inverse.  The  primitive  magnetic  induction  current  is,  in 
other  words,  a  to-and-fro,  or  alternating,  current.  In  the  batteries  we 
nse  thia  is  also  true  of  the  cutrenta  from  the  secondary  coil,  though,  for 
reasons  to  be  shown,  only  the  direct  currents  are  therapeutically  im- 
portant. An  equal  electromotive  force  and  an  equal  volume  arise  in 
each  direction,  causing  an  equal  amount  of  electrolysis  (which  is  thus 
continuously  neutralized),  yet  the  therapeutic  effects  arc  very  dif- 


Fig.  122. — Diagram  of  loductiou  Battery, 

ferent  on  account  of  the  greater  abruptnees  of  potential  rise  in  the 
direct  current;  and  as  the  only  purpose  for  which  induction  currents 
are  used  in  medicine  is  the  muscle-  and  nerve-  stimulation  or  seda- 
tion that  a  minute  current  can  produce  when  very  suddenly  devel- 
oped, the  primary  and  secondary  currents  of  opening  are  practically 
the  only  utilizable  portions  of  the  induction.' 

An  induction  battery  (Fig.  122)  consists  essentially  of  one  or 
more  cells  placed  in  circuit  with  a  primary  insulated  wire  surround- 
ing the  core,  and  with  an  automatic  device  aitemately  to  break  and 


'  The  direct  current  of  opening  ia  formed  and  completed  in  O.O0D27S  seo- 
ond,  wliiJ«  the  inverae  current  of  closure  requires  O.O0&4S5  second. 
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make  the  cell -current.  Over  the  primary  coil  is  slipped  a  bobbin 
haviug  aiiother  coil  of  insiilated  wire  wound  about  it.  This  sei'onO, 
or  secondary,  coil  lias  no  metallic  connection  with  the  cell  or  the  cell- 
current,  deriving  ita  current  by  induction  because  of  being  placed 
over  and  close  to  the  primary  coil  and  core.  The  operation  of  the 
apparatus  is  a&  follows : — 

The  cell-current,  proceeding  from  the  carbon  pole  of  the  cell, 
traverses  the  primary  coil  and  returns  to  the  cell  through  the  in- 
terrupter, the  platinum  points  of  the  latter  being  in  contact.  In  tlie 
net  of  traversing  the  coil  this  current  makes  the  core  magnetic,  which 
in  turn  attracts  the  small  armature  on  the  interrupter,  breaking  the 
cell-current;  the  magnetism  of  the  core  having  now  disappeared,  the 
spring  returns  to  contact,  when  the  whole  process  is  repeated.  The 
rapidity  of  this  automatic  action  depends  on  many  factors  that  will 
be  referred  to  later.  At  the  instant  of  closure  of  the  cell-current  a 
reverse  induction  arises  in  the  secondary  coil,  but  this  rises  slowly 
on  account  of  what  is  called  self-induction  between  contiguous  wind- 
ings of  the  primary  coil.  At  the  instant  of  opening  the  cell-ciirront 
a  direct  current  arises  in  the  secondary  coii  of  much  sharper  curve 
of  ascent  (because  there  is  but  little  self-induction  to  interfere  with 
it). 

No  currente  arise  in  the  secondary  coil  unless  its  ends  are  closed 
by  a  patient  or  other  conductor  at  S-S. 

Heeurring  to  the  primary  coil,  it  will  be  noticed,  by  reference 
to  the  figure,  that  the  patient,  when  connected  by  electrodes  with  the 
primary  binding  posts  (P-P)  is  placed  in  what  is  known  aa  a  "shunt," 
or  parallel  circuit  with  the  primary  coil.  This  permits  an  infiniteaimal 
amount  of  the  cell-current  to  traverse  the  tissues  when  the  spring  is 
in  contact;  but  since  the  resistance  of  the  coil  is  less  than  an  ohm 
and  that  of  the  patient  some  hundreds  of  ohms  it  will  be  seen  that 
practically  all  of  the  cell-current  will  take  the  short  road  through  the 
coil  instead  of  going  through  the  patient.  At  the  moment  of  closure 
of  the  cell-current  a  reverse  current  does  arise  in  the  primary  coil  by 
self-induction,  but  this  never  reaches  the  patient,  being  expended, 
as  already  stated,  in  blunting  the  sharpness  of  rise  of  pressure  in  the 
cell-current  at  closure.  When  the  cell-current  is  opened  at  the  in- 
terrupter, however,  the  primary  direct  induction  arising  in  the  pri- 
mary coil  has  no  recourse  but  to  traverse  the  patient  placed  in  con- 
nection with  the  binding  posts  at  P-P.     This   induced   current  of 
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openiDg,  known  among  electricians  as  an  "extra  current,"  is  the  med- 
ical primary  current,  and  gets  much  of  its  force  from  the  demag- 
netization of  the  core;  and,  since  it  is  produced  in  a  coil  nearer  the 
core  than  any  secondary  wire  can  bo,  the  volume  of  the  current  may 
be  greater,  other  factors  remaining  the  same.  The  direct  inductions 
only  can  reach  the  patient,  the  inverse  inductions  being  neutralized 
by  the  cell-current.  The  primary  current  is,  therefore,  not  in  any 
tense  an  alternating  current, 

HeanB  of  Controlling  Induction  Currents. — In  the  sledge  or  du 
Bois-Reymond  apparatus,  •which  is  the  one  found  in  the  best  modem 
apparatus  and  in  the  large  cabinets,  and  is  decidedly  the  best  form,  the 
secondary  coil  is  made  to  slide  over  the  primary,  the  inductions  in  the 
secondary  gradually  strengthening  as  the  secondary  windings  are  more 
and  more  subjected  to  the  influence  of  the  cell-current  in  the  primary 
coil  and  of  the  core.  To  slide  the  secondary  slowly  over  the  primary 
is,  therefore,  a  method  of  turning  the  secondary  current  on,  and  to 
slide  it  off  a  method  of  turning  it  off.  The  reverse  is  true  of  the 
primary  current,  which  is  weakest  when  the  secondary  completely 
covers  the  primary,  and  is  increased  by  uncovering  it.  The  secondary 
coil  thus  acts  as  a  damper  on  the  primary,^  abstracting  the  inductions 
to  itself.  An  old  form  of  Duchenne's  apparatus  provided  for  con- 
trolling the  current  by  covering  both  coils  with  a  tube,  which,  when 
a  complete  cylinder,  dampened  the  inductions  in  both  coils  and  core 
by  permitting  circular  inductions  around  its  own  circumference.  The 
cheaper  portable  apparatus  of  the  present  day  accomplish  the  same 
regulation  by  a  sliding  cylinder  covering  the  core  only,  but  both 
methods  of  regulating  with  cylinders  have  the  disadvantage  of  not 
reducing  the  currents  to  zero,  leaving  a  slight  shock  when  the  circuit 
is  closed  with  weakest  current. 

The  most  convenient  method  of  regulating  or  controlling  induc- 
tion currents  is  by  setting  the  coils  at  the  position  for  the  greatest  cur- 
rent of  the  kind  required,  and  then  passing  the  current  through  the 
same  controller  employed  with  the  constant  current,  which  will  be 
found  to  answer  perfectly.  This  method  is  invariably  followed  by 
the  author. 


*  The  secondary  coil  would  not  have  this  damping  effect  on  the  primary 
were  it  not  that  an  automatic  arrangement  closes  its  ends  for  this  purpose, 
making  it  practically  a  tube. 
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Though  BO-called  farad o meters  have  been  both  proniiBed  and  cnn- 
Btructed,  there  has  been  no  way  devised  to  measure  induction  currents 
actually  traversing  the  patient,  owing  to  their  slight  volume  and  short 
duration.  Arbitrary  records  of  position  of  coils  are  employi'd  for 
comparison,  while  therapeutic  dosage  is  governed  mainly  by  the  effects 
obtained. 

The  Cell  and  Cell-cnrrent. — From  one  to  three  commercial  dry 
cells  are  usually  sufficient  to  operate  the  coils,  a  greater  number  being 
required  at  times  with  the  long  wire  coils.    If  an  acid  cell  is  used. 


Fig.  123.— Fleniming'H  No.  4  Induc^lion  Biitterj,  PoAxexHing  %  Hlgh- 
TetifioD  Coil  aod  Excellent  Primary,  Controlled  by  the  du  Bois-Bey- 
mond  Slide. 


the  zincs  should  be  kept  in  order  and  brightly  amalgamated  and  the 
solution  fresh,  as  the  work  of  these  cells  is  heavy,  uniformity  of  inter- 
rupter action  and  full  induction  requiring  that  about  half  an  ampere 
should  circulate  through  the  primary  coil.  Since  the  circuit  ia  all 
metallic  outside  the  cell,  with  an  external  resistance  less  than  an  ohm, 
one  or  two  good  cells  will  suiEce  unless  they  are  placed  at  a  distance 
from  the  apparatus,  when  the  additional  length  of  wire  will  necessi- 
tate more. 

The  Primary  Coil  and  Core. — The  proper  construction  of  induc- 
tion coils  was  recently  the  subject  of  much  discussion  in  electro-thera- 
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peutic  circles,  a  standing  committee  having  been  appointed  by  tlie 
American  Electro-Therapeutic  Association  to  condui-t  investigations, 
and  while  it  is  beyond  the  scope  of  thie  work  to  enter  into  technical 
discussions  that  would  be  too  voluminous  for  its  pages,  the  considerable 
importance  of  these  currents  in  gynecology  necessitates  a  succinct  state- 
ment of  tije  features  that  are  at  present  thought  to  be  essential  in  a 
properly  constructed  gyuecic  apparatus.  It  is  too  true,  as  stated  by 
Goelet  and  Engelmann,  that  the  great  majority  of  physicians  have 


Fig.  124.— Slclntoah  Intli 


purchased,  and  are  still  purchasing,  apparatus  that  ia  practically 
worthless  for  g>'necic  purposes.  Even  much  of  the  best  apparatus  rec- 
ommended by  those  authors  has  too  small  a  primary  coil  and  core  to 
give  a  really  powerful  contracting  primary  currrent.  The  moat  useful 
size  of  primary  coil,  in  the  author's  experience,  is  that  usually  found  in 
the  Flemming  No.  4  induction  battery  and  his  cabinet  apparatus.  The 
dimensions  are:  length  of  core,  5 '/j  inches;  thickness  of  core,  '/, 
inch ;  the  primary  coil  contains  120  feet  of  No.  18  copper  wire,  wound 
in  four  windings.    The  resistance  of  the  coil  is  '/,„  ohm.     Frank  S. 
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Bctz  &  Co.  have  recently  adopted  these  dimensions.  It  is  likely  thai 
thesii  proportiona  are  nearly  correct,  as  no  additional  contracting  power 
was  gained  in  several  experimental  coils  operated  witli  cells,  either 
hy  doubling  the  length  of  core  and  coil  or  by  clianges  in  the  size  or 
length  of  the  wire,  though  much  etrouger  currents  may  be  obtained 
when  longer  coils  are  operated  by  the  110-volt  current  with  a  3S-cajidle 
lamp  in  scries. 

Frimary  Cnrrent. — Since  the  primarj-  coil  is  made  of  a  compara- 
tively abort  thick  wire,  permitting  of  but  few  turns  about  the  core. 


FSg.  185.— End  View  of  liockwcira  High-TeiiBiQn  Coil,  as  mBda  bf 
the  Jerome  Kidder  MaDufacturing  CotiipHny. 

the  electromotive  force  developed  in  it  is  not  nearly  so  high  as  in 
the  secondary  coil.  Its  nearness  to  the  core  results  in  heavy  amperage 
in  comparison  to  the  latter  coil,  however,  which  is  rendered  greater 
by  the  slight  resistance  of  the  short,  thick  wire.  In  regulating  it  with 
the  Massey  controller  the  secondary  coil  is  removed  all  the  way.  or 
to  the  greatest  extent  desired,  and  the  controller  turned  on  until  a 
Bufficient  contraction  is  obtained.  Owing  to  the  low  pressure,  it  will 
be  noted,  no  current  is  felt  until  the  controller  is  half-turned  on.  but 
the  current  increases  with  augmented  rapidity  as  the  end  of  the  gr«ph- 
ite  area  is  reached.     The  converse  is  true  with   the  bigh-presflnre 
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rents  of  the  scconJary  coil,  most  care  being  required  to  mnke  the 
"mcrease  gradual  at  the  beginning  of  the  graphite  area. 

Uses. — The  primary  current  is  indicated  whenever  we  wish  to 
produce  fullest  contractions  of  muscular  tissue,  whether  striated  or 
iinslriated,  provided  the  total  resistflnce  of  the  circuit  is  not  great. 
When  applied  through  externally  placed  electrodes,  tiierefore,  wo 
must  use  iarfre,  well -moistened  pads,  and,  if  it  be  monopolar,  the 
indifferent  pad  must  be  large.  It  is  particularly  adapted  to  bipolar 
work,  owing  to  the  small  resistance  between  the  electrode  surfaces, 


Battery. 


Md  is  indicated  in  recent  subinvolution  and  in  atonic  conditions  of 
the  bowels  and  bladder. 

The  Secondary  Coil  and  Current. — As  already  stated,  the  sec- 
ondary coil  must  be  made  of  a  long,  fine  wire  if  a  considerable  electro- 
motive force  (as  yet  not  accurately  measured)  is  to  be  developed  for 
use  in  producing  sensory  and  vascular  sedation.  Currents  from  very 
long  wires  are  best  for  use  in  conditions  of  semi-acute  irritation,  when 
rapidly  successive  inductions  of  high  pressure  and  extremely  small 
volume  only  are  bearable.  As  a  condition  of  greater  tolerance  is 
established  a  more  distinctly  contractile  current  will  give  increased 
curative  effects;    hence  an  instrnmeut  for  gjnecic  use  should  have 
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several  iiiterclumgeable  secondary  coils  to  choose  from,  the  coil  ailapted 
to  the  case  being  slipped  over  the  primary  as  required.  The  earliest 
effort  in  this  direction  in  this  country  was  the  portable  induction 
apparatus  of  the  late  Dr.  George  J.  Eugcimann,  formerly  of  St,  Louis, 
in  which  three  secondary  coils  were  used. 

The  Engdmann  Coils. — No.  1,  coarse-wire  coil,  is  made  of  No, 
IG  wire,  about  325  feet  long.  This  is  used  for  motor  stimulation, 
though  a  good  primary  coil  will  do  better  work  of  a.  similar  kind. 

No.  3;  intermediate  coil.  This  is  made  of  No,  21  wire,  about 
675  feet  long,  and  produces  loss  painful  contractions. 

No.  3;  fine-wire  coil.  This  is  made  of  No,  31  wire,  1980  feet 
long,  and  the  effect  is  moderately  sedative. 

The  Goelet  Coils. — Owing  to  the  possibility  of  obtaining  greater 
eedntion  by  a  still  longer  wire  in  the  fine  coil.  Dr.  A,  H,  Goelet,  of 
K"cw  York,  has  introduced  a  set  of  three  coila  of  still  greater  elabora- 
tion, the  two  fine  spools  having  switches  on  the  end,  permitting  of 
the  tapping  and  using  of  different  lengths  of  wire  from  the  same  coil. 
They  are  constructed  as  follows : — 

Coarse  coil,  No.  22  wire,  750  feet  long  (this  is  unnecessary,  the 
primary  coil  fulfilling  the  indications). 

Intermediate  coil.  No.  33  wire,  2400  feet  long,  tapped  at  1600 
feet  and  000  feet. 

Fine  coil.  No.  36  wire,  4500  feet  long,  tapped  at  3000  and 
1500  foet. 

The  Qoelet  coile,  when  supplied  with  a  properly  made  primary 
coil  and  core,  leave  nothing  to  be  desired  in  their  adaptation  to  the 
moat  varied  therapeutic  indications.  When  using  them,  the  switch 
at  the  end  of  the  bobbin  should  be  placed  on  the  point  marked  with 
the  coil-length  that  it  is  wished  to  employ  in  the  case. 

The  Interrupter,  or  Rheotome.— This  is  a  most  important  part 
of  a  good  gyuecio  apparatus  and  is  unfortunately  seldom  what  it 
should  be,  I  am  convinced  that  the  simple  vibrating  spring-hammer 
of  Neef,  which  is  the  kind  usually  found  on  even  the  best  batteries, 
should  be  abandoned  entirely  in  favor  of  what  I  have  called  the  bow- 
string interrupter  of  Flemming,  or  else  of  the  "singing  rheotomc'*  of 
Van  Houten  &  Ten  Broeck.  The  bowstring  interrupter  is  simply 
an  extension  of  the  spring  to  double  its  length,  both  ends  being  at- 
tached to  posts,  to  one  of  which  a  tension-screw  is  attached  to  increase 
or  lessen  tlie  tension  of  the  s]>ring  and  thus  regulate  the  time  of  the 
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vibrations.  The  armature  is  attached  to  the  middle  of  the  brass  spring 
and  the  platinum  plate  for  contact  near  the  fixed  post.  Besides  regu- 
lating the  frequency  and  amplitude  of  the  vibrations  by  the  tension- 
screw,  we  regulate  them  also  with  the  set-screw  carrying  the  platinum 
contact-point.  This  device  gives  easily  the  rate  of  vibration  suitable 
for  muscular  contraction,  which  is  from  1  to  about  3000  per  minute, 
and  this  rate  serves  well  for  sensory  sedation  if  the  fine  coils  are  used. 
According  to  d'Arsonval,  the  highest  stimulation  may  be  obtained 
from  a  suitable  coil  between  3000  and  4000  interruptions  per  minute, 
the  stimulation  decreasing  with  a  further  increase  of  the  rate  until 
with  7000  to  9000  interruptions  of  a  medium  current  it  is  no  longer 
felt.  Vibrations  above  3000  per  minute  are  therefore  sedative  rather 
than  stimulating,  the  separate  excitations  of  muscle  and  nerve  blend- 
ing together,  muscular  excitation  finally  ceasing,  and  the  sensory  ex- 
citation changing  into  a  numbness. 

There  is  no  really  practical  means  of  measuring  the  rate  of 
vibration  of  springs,  however,  the  low  or  high  note  emitted  by  them 
being  the  most  convenient  method  of  approximate  estimation.  Eegu- 
larity  of  rate,  with  consequent  regularity  of  current  rise  and  fall,  is 
particularly  essential,  not  only  in  sedation  with  high-frequency  cur- 
rents, but  for  painless  contraction;  hence  a  spring  that  gives  a  con- 
fused or  jarring  note  should  be  discarded  for  one  that  can  be  adjusted 
and  maintained  to  a  clear  note,  whether  low  or  high.  With  all  springs, 
liowever,  there  seems  to  be  an  imfortunate  liability  to  sudden  changes 
when  the  relative  position  of  the  coils  is  changed  during  a  seance. 
To  avoid  this  change  of  vibrator  note  (which  is  apt  to  be  slightly 
disagreeable  to  the  patient)  it  will  be  well  to  discard  overused  cells 
promptly  and  thus  keep  the  driving  power  uniform,  and  employ  the 
graphite  controller  as  the  means  of  regulating  the  strength  of  the 
current  instead  of  moving  the  coils. 

Combined  Constant  and  Induction  Currents. — There  are  times 
when  it  is  desirable  to  apply  both  constant  and  induction  currents 
simultaneously  in  abdomino-dorsal  and  vagino-abdominal  applica- 
tions, both  to  save  time  and  to  obtain  an  intensifying  effect.  The 
practicability  of  this  was  first  shown  by  de  Watteville,  of  England, 
who  devised  the  series  of  switches  for  this  purpose  shown  in  Fig.  127. 
It  may  be  accomplished  in  an  off-hand  manner  by  simply  connecting, 
say,  the  positive  binding  post  of  the  constant  apparatus  with  the 
negative  binding  post  of  the  induction  apparatus;   the  unconnected 
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binding  posts  will  then  be  the  poles  of  t!ie  combined  currents.  Bnth 
currents  may  tlien  be  controlled  by  the  same  controller,  as  shown  in 
the  diagram  (Fig.  115),  which  indicates  the  proper  manner  of  per- 
manently wiring  a  table-plate  or  wali-plate  in  which  either  the  con- 
stant current  or  the  induction  current,  or  both  currents  combined, 
may  be  turned  on  at  will.  If  tlie  street  mains  be  used  in  the  apparatus 
for  the  constant  current,  the  same  supply  cannot  be  used  to  run  the 
induction  coil  also,  but  separate  cells  must  be  used  to  run  the  coil. 


Fig.   127.— The  Ae  Wntterille   Cotnliincr,  for   SiniiiltnnrauB   Ad.  ' 
ministrntiun  of  ('onstant  nnd  Iiiduttiun  CurrEtita.    Thia  appartttua 
not  required  wlien  the  cubiiiet  ur  wull   jilate  ia   wired  as  shown  ia 
Fig.  115. 

Polarity  of  the  Induction  Current.— The  primary  current  of  au 
induction  coil  has  as  distinct  a  polarity  as  the  constant  current,  being 
always  in  one  direction,  aa  explained  above.  The  secondary  currents 
have  also  a  distinct  polarity  in  their  physiologic  action,  though  not  so 
marked  as  is  the  primary,  the  direct  inductions  being  stronger  and 
more  abruptly  produced  than  the  inverse  inductions.  The  electrode 
attached  to  the  negative  pole  of  either  current  will,  therefore,  be  found 
to  be  the  most  stimulating  when  applied  to  nerves  and  muscles,  and 
the  positive  most  sedative. 
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Indications  for  the  TTse  of  Covered  and  Bare  Electrodes  with 
Induction  Currents. — The  use  of  a  moist  conductor  to  convey  the  in- 
duction current  through  the  skin  to  nerves  and  muscles  beneath  it  is 
fully  as  important  as  in  the  case  of  the  constant  current ;  for,  although 
the  former  current  leaps  from  a  dry  metallic  disk  to  the  skin  with  great 
facility,  and  is  therefore  best  adapted  to  the  dry-brush  method  of 
stimulation,  it  expends  its  action  at  such  times  almost  entirely  on 
the  dermic  surface  and  nerve-ends,  the  polar  region  being  extremely 
superficial.  The  moist  covering  permits  a  greater  penetration  and 
extension  of  this  region ;  hence,  a  deeper  action  with  less  surface  pain. 
Within  moist  cavities,  however,  the  use  of  a  moistened  covering  on 
the  exposed  conducting  surface  of  the  electrode  is  totally  unnecessary, 
as  the  moisture  of  the  cavity  itself  readily  favors  this  distribution  of 
the  current.  The  bare  electrode  is,  moreover,  introduced  into  such 
cavities  with  greater  ease.  The  handles  of  such  electrodes  should,  of 
course,  be  properly  insulated,  to  protect  the  vulva  and  other  parts  not 
designed  to  be  affected. 

Experimental  Comparison  of  the  Electromotive  Force,  or  "Press- 
ure,'' of  the  Induction  Current  with  that  of  the  Constant  Current 
(Experiment  14). — This  may  be  roughly  done  by  touching  simul- 
taneously, with  dry  fingers,  the  bare  terminal  wires  of  a  full-strength 
constant  battery.  No  current  is  felt,  since  the  sixty  to  ninety  volts 
of  pressure  in  such  a  constant  current  are  not  sufficient  to  make  the 
current  jump  through  the  minute  layer  of  air  between  the  finger  and 
the  wire;  moist  fingers  permit  a  little  to  get  through.  If,  now,  the 
dry  fingers  be  simultaneously  brought  in  contact  with  the  bare  ter- 
minals of  an  induction  current  apparatus  of  merely  medium  strength 
considerable  tingling  will  result;  its  pressure  is  amply  sufficient  to 
cause  it  to  leap  through  this  air-space. 

There  are  two  practical  applications  of  this  fact  besides  its  dem- 
onstration of  the  main  quality  of  electromotive  pressure :  one  indicates 
the  need  of  a  more  careful  insulation  of  the  induction  current  to  pre- 
vent accidental  shocks;  and  the  other,  the  greater  adaptability  of 
this  current  for  the  electrical  brush  application  to  the  body-surface. 

Action  of  the  Induction  Current  on  Sensory  Nerves  and  Muscles. 
— Notwithstanding  the  exceeding  weakness  of  this  current  in  "bulk'* 
or  "volume,*^  the  great  requisite  for  usefulness  in  the  mechanic  arts 
and  in  the  chemic  destruction  and  metamorphosis  of  tissue,  a  slight 
acquaintance  with  its  action  on  any  part  of  the  body  is  apt  to  impart 
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an  exaggerated  idea  of  its  physiologic  powers.  BeiDg  essential 
series  of  exceedingly  abrupt  ciirrent  creations,  its  power  to  excite  1 
functions  of  nerves  and  iiiuseles  is  unicpie,  tind  the  manifest  phe- 
nomena of  pain  and  muscular  coutraetion  coneeal  its  total  inability 
to  produce  profounder  impressions  on  the  body.  A  nervo  or  muscle, 
brought  w-ithin  either  polar  region,  is  thrown  into  action  as  each 
induction  arises,  just  as  an  abrupt  variation  of  the  constnnt  current, 
whether  a  rise  or  fall,  produces  a  similar  phenomenon.  Each  induc- 
tion produces  a  separate  stimulus,  therefore,  and  it  is  only  wheu  they 
follow  each  other  very  rapidly,  as  when  a  rapid  interrupter  is  used, 
that  the  separate  stimulations  seem  to  blend  together,  producing  a 
continuous  contraction  or  sensation.  Even  then  the  impressions  on 
the  nerve  are  those  of  distinctly  separated,  though  rapidly  succeeeive, 
currents.  The  sedative  effect  produced  by  high-frequency  currcnta 
from  the  fine  eoil  is  probably  of  the  nature  of  a  temporary  anesthesia 
of  the  terminal  eensory  apparatus. 

The  susceptibility  of  the  sensory  nerves  of  the  limbs  and  trunk 
to  the  induction  current  is  fuUj'  shared  by  those  of  the  pelvis,  although 
the  lesseued  sensibility  of  the  normal  uterine  and  ovarian  nerves  per- 
mits the  employmetit  of  current-strengths  not  bearable  on  the  skin 
surface.  The  vulva,  on  the  contrary,  like  other  muco-epi dermic  junc- 
tions, is  exquisitely  sensitive  to  this  stimulus,  and  should  be  protijcted 
from  it  in  all  ordinary  applications  by  well-insulated  electrode  stems. 
The  sensibility  of  the  vagina  is  ahout  midway  between  the  two. 

Therapeutic  TTbcs, — This  current  acts  only  on  ner\'es  and  rausclea, 
stimulating  each  into  action  or  developing  anesthetic  elTects,  and 
its  use  is,  tlierefore,  limited  strictly  to  such  conditions  as  ejchibit 
nervous  or  muscular  lasity  or  pain.  But  is  this  limitation  a  very 
narrow  one?  How  many  of  the  commoner  cases  met  in  daily  prac- 
tice present  just  these  shortcomings,  especially  those  encountered  in 
a  public  clinic?  The  case  after  case  of  displaced  and  prolapsed  nteri 
that  present  themselves,  with  or  without  rectocele  or  vesicocele_.  and 
with  intact  perinci,  teach  the  paramount  importance  of  muscular  tone 
of  the  vaginal  walls  and  uterine  ligaments  in  the  maintenance  of  ft 
normal  condition.  When  this  tone  has  been  lost,  it  is  evidently  the 
part  of  rational  medicine  to  endeavor  to  restore  it,  if  possible,— not 
to  prolong  and  intensify  it  by  erecting  a  false  skeleton  with  a  possar/ 
or  tampon  within  the  vagina. 


k 


ELECTRODES  AND  DOSAGE.  371 

Properly  constructed  bipolar  electrodes  are  peculiarly  efficient  in 
attaining  this  contractile  action  on  relaxed  pelvic  muscles,  inclusive 
of  the  uterus  itself.  Bipolar  vaginal  applications  may  be  made  with 
the  coarse-wire  coil  or  primary  current  if  there  is  no  inflammatory 
condition,  but  if  such  is  present  the  pain  and  violent  contractions 
produced  by  these  currents  are  capable  of  increasing  the  mischief. 
The  combination  of  mild  contractile  and  anesthetic  effects  obtained 
from  a  similar  use  of  fine-wire  currents  is,  on  the  contrary,  most 
beneficial,  even  in  subacute  inflammation;  hence  bipolar  fine-wire 
currents  are  useful  in  a  large  number  of  cases,  the  simple  anesthetic 
effects  rendering  them  invaluable  in  either  inflammatory  or  non-inflam- 
matory neuralgias. 

Electrodes  and  Dosage. — As  a  rule,  the  active  electrodes  required 
for  constant  current  applications  may  be  used  for  this  current,  and  a 
similar  dispersion  of  current  at  the  indifferent  pole  is  advisable  when 
used  after  the  monopolar  method.  The  absorbent  cotton  pad  will,  of 
course,  be  more  convenient  than  the  clay  if  an  induction  current  only 
is  to  be  used. 

The  only  electrodes  peculiar  to  the  induction  current,  and  which 
should  not  be  used  with  other  currents,  are  the  bipolar  electrodes, 
of  which  the  one  for  use  within  the  vagina  is  the  most  commonly 
employed.  Apostoli's  bipolar  vaginal  electrode  as  modified  by  Goclet 
(Fig.  29)  is  decidedly  the  best.  In  this  instrument  the  designer  has 
adopted  the  bulbous  projections  suggested  by  me  to  make  better  con- 
tact with  the  mucous  membrane,  and  has  also  altered  the  relative  pro- 
portions in  such  a  way  that  the  instrument  is  practically  self-sustain- 
ing within  the  vagina. 

Apostoli's  intra-uterine  bipolar  electrode  (Fig.  35)  remains  the 
best  in  design,  but  all  intra-uterine  bipolar  electrodes  are  clumsy  and 
difficult  to  asepticize  thoroughly. 

The  selection  of  the  dose  is  purely  empirical,  as  we  have,  at 
present,  no  means  to  measure  this  current  beyond  the  individual 
scale  of  each  instrument.  The  best  guide  to  the  strength  required 
in  a  given  case  is  gained  from  the  sensations  of  the  patient,  the  cur- 
rent having  been  brought  up  from  zero  to  the  ])oint  of  easy  tolerance, 
after  placing  the  electrodes  in  position,  in  the  same  gradual  manner 
as  advised  for  constant  current  applications.  If  we  do  not  shock  by 
a  sudden  turning  on  or  off,  there  is  no  possible  way  in  which  the  patient 
can  be  harmed ;  so  that  our  main  point  in  muscular  applications  is  to 
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use  as  much  current  as  the  patient  will  bear  without  pain,  and  it  is 
astonishing  how  much  can  be  given  in  this  way  with  one  pole  in  the 
vagina  or  uterus  and  a  large  dispersion  on  the  abdomen.  Weaker  cur- 
rents are  better  for  neuralgic  conditions,  as  a  rule.  The  milliam- 
pcremeter  is,  of  course,  useless  with  this  current. 


CHAPTER  XXIX. 
Static  Electricity. 

The  qualities  and  effects  of  static  electricity  have  been  studied 
more  intelligently  during  the  interval  of  time  since  the  appearance 
of  the  last  edition  of  this  work  than  any  other  electric  modality  used 
by  physicians  (and  possibly  to  the  neglect  of  some),  owing  to  the 
introduction  of  the  wave-current  by  Dr.  William  J.  Morton,  and  the 
high-frequency  currents  of  d'Arsonval,  and  to  the  immense  advance 
made  in  the  application  of  x-rays  to  therapeutics  and  diagnosis,  the 
latter  being  largely  transformed  from  static  currents.  As  a  result  we 
have  volumes  devoted  to  static  electricity  alone.^  The  scope  of  this 
work  precludes  the  presentation  of  more  than  an  introduction  to  the 
subject,  and  students  are  referred  to  these  special  treatises,  particu- 
larly to  that  of  Dr.  Snow,  for  more  complete  discussions  of  this 
electric  modality. 

Physics. — Static  electricity,  imless  transformed  in  some  manner, 
is  a  unidirectional  current  of  exceedingly  high  pressure  and  very 
slight  volume.  The  latest  and  most  valuable  physical  study  of  this 
current  and  its  transformations  is  contained  in  the  Report  of  the  Com- 
mittee of  the  American  Electro-Therapeutic  Association  on  Current 
Classification  and  Nomenclature  for  1903.^  Under  the  auspices  of 
this  committee,  a  member,  Prof.  Samuel  Sheldon,  of  the  Brooklyn 
Polytechnic  Institute,  made  a  careful  study  of  the  currents  produced 
by  two  large  Holtz  machines.  A  needle  gap  was  employed  between 
the  poles  to  secure  a  continuous  discharge  through  the  air  when  the 
poles  were  separated,  with  the  following  interesting  results  with  a 
voltmeter  and  ammeter  in  circuit:  With  a  machine  having  10  rotating 
and  5  stationary  plates  :^- 


*"A  Manual  of  Electro-static  Modes  of  Application,  Therapeutics,  Radi- 
ography and  Radiotherapy,"  Second  Edition,  by  William  Bonham  Snow.  New 
York:  A.  L.  Chatterton  &  Co.  Also,  "Static  Electricity,  X-Ray,  and  Electro- 
Vibration,"  by  Franklin  B.  Gottachalk,  T.  Eisele,  Chicago. 

"See  pamphlet  report  by  W.  J.  Jenks,  E.E.,  chairman.  New  York. 
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With  poles  in  eonlHtt 11   volu  0.0005117  amp&re 

With  poles  separated     6   inches 71.200      "  (1.000482      ■' 

With  poles  Beparnted   12  iat-lieH 122,000      "  0.OOO3IS      " 

Witli  poles  separated  18  incIieK 180,000      ■'  0.000104       " 

Thin  investigation  shows  the  iuterosting  fact  that  11  volta  am! 
about  Vj  inilliiimpi're  was  produced  within  the  mnchinc  with  the 
external  poles  touching,  while  in  the  position  to  do  actual  work,  the 
voltage  varied  from  71,300  volts  and  less  than  '/^  inilUampere  with 
poles  separated  six  inches,  to  180,000  volts  and  about  V,o  milliarop^re 
with  the  poles  separated  eighteen  inches. 

Dr.  Sheldon  also  produced  the  electrolytic  proof  of  tlje  milliam- 
percage  of  these  currents  by  causing  it  to  decompose  a  solution  of  am- 
nionium  nitrate  and  chloride  with  the  fcrricyanide  of  potassium,  a  blue 
streak  appearing  in  strips  of  blotting  paper  attadied  to  one  pole  whi'n 
a  wire  attached  to  the  other  was  drawn  across  it. 

With  a  current  possessing  such  an  infinitesimal  volume  it  will  he 
seen  that  the  principal  therapeutic  effects  are  due  to  an  ineoncoivably 
high  polarization  of  nerve  and  muscle.  When  the  spark  ie  applied  to 
the  dry  body  it  undoubtedly  disrupts  the  cuticle  on  its  way  to  the 
moiet  tissues  that  act  as  the  surface  of  the  conductor,  the  surface 
nerves  of  sensation  receiving  the  brunt  of  the  excitation;  but  if  moist 
electrodes  be  employed,  as  first  suggested  by  Morton,  the  spark  is  con- 
veyed through  the  skin  by  conduction  rather  than  disruption  and  deeper 
nerves  and  muBcles  are  then  readily  reached,  as  with  other  currents, 
Since  the  volume  of  these  currents  is  so  slight,  it  is,  of  course,  essential 
that  an  interruption  of  the  current,  or  sparking  space,  must  exit  some- 
where in  the  circuit  witli  the  patient  for  any  action  to  be  manifest. 
the  completely  closed  external  circuit  giving  us  a  continuous  current 
of  only  '/j  milliuiupcre  which  is  practically  nothing  under  the  cir- 
cumstances. 

There  is,  however,  another  important  physical  effect  produced 
by  thiB  form  of  electricity  besides  the  polarization  of  nerve  and  muscle 
by  transmitted  currents.  This  is  the  static  effect  of  the  charge  on 
the  body-surface  when  sparks  are  not  used.  The  equally  diffused 
charge  as  in  static  electrization,  and  particularly  the  concentrated 
charge  on  the  portion  of  the  body  opposite  the  electrode  administering 
a  spray,  have  peculiar  and  yet  but  imperfectly  explained  actions  on 
nerves  and  tissues. 


For  a  full  explanation  of  the  principleB  involvpd  in  tlie  operation 
of  a  stall.',  nr  influence,  niacliinn  llio  re.iikT  is  ivfL-rml  lu  Dr.  Snow's 


^F^g.   I2S.— Betz  SUlic 
Thta  nuuhitie  is  self-clmrgiii);  by 

The  ina(-hiDc>a  now  made  on  a  large  scnlc  in  America  consist  of 
two  parts,  the  chief  portion  boin^  a  mere  development  of  the  Holtz 
machine,  a  German  pattern  in  whi(?h  the  principle  of  induction  was 
eubetituted  for  friction  abmit  19C5,    The  iniprovcmcntB  on  the  original 
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Holtz  pattern  consigt  mainly  in  perfection  of  meclianioal  moving 
parts,  multiplication  of  plates,  and  protection  from  atmosplicric  in- 
fluences. A  Holtz  machine  eonsista  of  stationary  plates  with  paper 
elements  and  jilnin  revolving  plates.  Both  forma  of  plates  are  coated 
with  varnish,  and  the  whole,  with  its  collecting  combs,  resembles  a 
dynamo  in  effect,  the  stationary  plates  being  anfllogous  to  the  field 
magnets,  the  revolving  plates  analogous  to  the  annatures.  and  tlie 
collecling  combs,  etc.,  resembling  the  commutators  of  the  dvnamo. 

The  Holtz  pattern  represente  the  most  reliable  form  of  constnic- 
tion  for  a  large  output  of  current,  but  ensily  loses  the  initial  charge 
which  it  multiplies  to  a  full  load  so  readily.  To  overcome  this  diffi- 
culty (which  it  shares  with  the  best  dynamos,  which  often  need  n 
"charger"),  American  manufacturers  resort  to  two  expedients:  the 
placing  of  a  Wimshurst  charger  machine  (consisting  of  two  plates 
with  many  disks,  moving  in  opposite  directions)  in  the  same  c-ase,  and 
the  use  of  Toepler's  modification  on  the  first  and  last  plates.  Tlie 
former  plan  has  the  disadvantage  of  increasing  the  size  of  the  case 
unduly,  rendering  it  difficult  to  find  room  for  the  machine  in  a  mod- 
erate-sized office.  The  Tocpler  modification  (small  disks  ou  the  first 
and  last  revolving  plates,  touching  small  brushes)  rcndei^  a  machine 
self-charging,  and  detracts  in  no  way  from  the  value  of  the  Holtz 
pattern  of  tlie  remaining  plates,  while  insuring  a  continuous  charge. 

Selection  and  Care  of  the  Static  iUaclime. — The  author  has  fre- 
quently been  asked  if  a  static  machine  is  a  necessary  adjunct  to  an 
office  outfit  in  the  practice  of  neiiro-gynecologj'.  Though  skeptical 
originally  on  this  point  himself,  a  long  experience  has  convinced  hira 
that  it  is  of  far  more  relative  importance  than  an  induction  outfit, 
though  still  far  beneath  the  constant  current  apparatus  in  relative 
value.  Comparisons  are  of  but  little  moment  in  such  matters,  how- 
ever, the  indications  for  the  use  of  each  current  being  usually  distinct 
and  separable.  No  office  is  thoroughly  equipped  for  good  work  with- 
out all  three  of  these  currents,  aside  from  the  value  of  the  static  ma- 
chine in  the  production  of  x-rays. 

In  the  selection  of  a  machine  it  should  be  understood  that  the 
electromotive  force  of  the  current  is  determined  by  the  diameter  of 
the  revolving  plates  and  its  volume  by  the  number  of  tliese  plates. 
Now,  a  most  important  form  of  treatment  in  neurasthenia  and  allied 
conditions  is  the  static  spray  and  static  charge,  and.  while  ade<iuate 
sparks  may  be  applied  from  machines  of  but  moderate  size,  the  former 
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propcduree  domflnd  that  the  machine  shali  possess  at  least  eight  re- 
volving plates,  while  twelve  re\'olving  plates  are  even  more  desirable. 
More  than  the  latter  number  may  be  of  value  to  a  epecialist  with  more 
than  one  mnehiue,  but  to  an  operator  who  wishes  one  instrument  to  do 


A  Winishiirgt  cTiarger 


of  his  work  there  is  a  distinct  disadvantage  in  its  possessing  more 
than  twelve  revolving  plates. 

Secondly,  it  should  be  remembered  that  these  generators  of  elec- 
tricity consume  nothing  but  the  power  required  to  turn  them,  the 
current  being  developed  by  the  motion  of  parts  composed  of  specially 


378  STATIC  ELECTRIflTY. 

adapted  materials  separated  by  air-spaces,  Imth  materials  and  air  being 
neceEsarily  dry.  It  followa  that  too  mucli  skill  cannot  be  espended  in 
the  purely  mechanical  parts  of  the  machine  to  insure  proper  wear 
under  the  necessary  motion,  and  that  the  electric  parta  should  be 
adequately  protected  from  moisture. 

A  well-made  machine  should  also  bo  kept  in  order  to  give  good 
service.  This  means  frequent  oiling  of  the  bearings,  occasional  airing 
of  the  case  in  good  weather,  and  particularly  the  maintenance  of  a 
proper  adjustment  of  the  stationary  plates  and  brushes  in  order  that 
no  unnecessary  friction  should  occur. 

Various  means  have  been  taken  to  maintain  drjTiess  within  the 
case.  The  author  recommends,  from  a  long  experience,  that  the  an- 
hydrous chloride  of  calciimi'  be  kept  constantly  in  the  case,  about  four 
pounds  being  distributed  in  two  or  three  granite-ware  pans,  which 
are  taken  out  when  signs  of  deliquescence  appear  and  the  water  driven 
off  by  boiling  dry  over  a  gas  stove.  In  very  wet  climates  an  additional 
precaution  of  value  is  the  placing  of  two  or  three  incandescent  lamps 
in  the  upper  part  of  the  case  to  keep  the  machine  warm,  the  lights 
being  turned  off  when  the  machine  is  in  use,  as  the  filaments  are  then 
apt  to  be  destroyed  by  induction  if  carrying  a  current. 

An  electric  motor  is,  of  course,  the  most  convenient  means  of 
operating  static  macliines,  though  a  water-motor,  gas-engine,  or  the 
ofHce-boy  will  suffice,  the  last  expedient  being  most  unsatisfactory. 
With  the  former  moans  it  is  essential  that  proper  devices  be  supplied 
for  regulating  the  speed,  as  the  exigencies  of  various  cases  demand 
that  the  machine  be  driven  at  various  speeds,  from  mere  motion  to 
high  velocity.  The  tremor  and  unpleasant  buzzing  sound  at  times 
produced  at  high  speed  should  lie  avoided  if  possible,  OB  it  is  liable  to 
be  unpleasant  to  a  sensitive  patient. 

"Ground"  Connections.- — In  static  applications  profound  modi- 
fications of  the  current  may  be  obtained  by  including  various  static 
capacities  iu  the  circuit — either  the  floor  and  walls  of  the  room  con- 
nected with  one  pole,  or.  for  greater  condenser  capacity,  a  convenient 
metallic  mass,  such  as  the  gas  pipes  of  the  house.  This  is  most  readily 
done  by  attaching  a  bared  wire  permanently  to  the  gas  pipe  and  con- 
ducting it  along  the  washboard  to  two  binding  posts  attached  to  the 

■  In  tliis  rproTTimendBtinn  tlie  author  dilTcra  from  the  coneluBionB  of  Dr. 
Grad,  given  in  Clinpter  XXXI. 
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washboard  at  either  end  of  the  machine  to  permit  of  "grounding** 
either  pole  at  will.  A  farther  modification  of  electrostatic  capacity 
is  obtained  by  having  another  mass  of  metal  for  the  spark  electrode 
to  be  attached  to  in  giving  indirect  sparks,  the  opposite  pole  being 
grounded  to  the  gas  pipe  as  described.  This  second  mass  of  metal 
may  be  the  water  pipes,  as  explained  in  the  description  of  the  attach- 
ments for  this  form  of  spark. 

Frecautionary  Hints. — Leyden  jars  are  practically  never  used  in 
treatment,  except  the  smallest  ones  when  applying  the  static  induced 
current;  sparks  drawn  with  them  in  circuit  are  too  painful. 


Fig.  130. — Static  Charge.  Patient,  on  insulated  platform,  holds 
chain  connected  with  one  pole.  The  opposite  pole  is  grounded.  The 
diagram  shows  positive  insulation,  all  surrounding  objects  being 
negatively  charged. 

Lady  patients  should  remove  corsets,  metallic  hair  pins,  and 
metallic  chains  before  treatment,  as  they  give  rise  to  irregular  induc- 
tions and  small  sparks.  And,  most  particularly,  all  celluloid  combs, 
hair  pinSy  and  other  articles  of  this  material  should  he  removed,  as 
in  at  least  two  recorded  instances  these  articles  have  been  set  on  fire 
by  strong  spray  currents,  resulting  in  disastrous  bums. 

Do  not  start  the  machine  until  the  patient  and  electrodes  are  in 
position,  with  the  discharging  rods  withdrawn  widely  if  a  spray  is  to  be 
given  or  closed  if  sparks  or  the  wave  current  is  to  be  administered,  to 
avoid  unpleasant  shocks  at  the  beginning  of  the  application. 


methods  of  Application. — In  all  applications  the  patient  sits  or 
Etande  on  an  insutated  platform  (which  should  be  clevatud  from  the 
floor  by  solid  glass  legs),  and  the  platform  or  projecting  portions  of 
clothing  should  not  be  closer  than  two  feet  from  the  machine  case 
or  other  furniture,  to  prevent  leakage. 

Various  forms  of  applications  are  employed  by  different  workers 
in  electro-therapeutics,  the  following  being  most  frequently  used: — 

Sialic  C)iarge.—1'he  attachments  for  the  positive  charge  are 
shown  in  Fig.  130.    This  ia  employed  as  a  mild  tonic. 

Sialic  Spray. — Tliia  is  ehown  in  Fig.  131,  It  may  be  greatly 
intensified  by  using  a  tinsel  rosette  instead  of  a  crown  piece,  directed 


131.^ — Connci:tioDa  for  Positive  Spray. 


to  the  part  of  the  body  desired,  if  the  part  of  the  body  be  bared  of 
clothing  and  covered  with  a  folded,  loosely  woven,  woolen  "nubia"  (an 
old-fashioned  article  of  ladies'  headwear).  Strong  revulsive  effects, 
incroaaing  to  actual  blisters,  may  be  produced  by  this  modification  of 
the  apray  when  the  patient  is  connected  directly  with  the  positive  pole. 
The  author  believes  that  this  intensified  spray,  which  ie  original  witli 
himaelf,  has  a  deeply  penetrating  action,  and  ia  valuable  in  intractable 
chronic  rheumatism. 

Indirect  Sparks. — Fig.  132  shows  the  connections  for  the  indirect, 
aparks  with  one  "ground"  capacity.  If  the  electrode  chain  is  at- 
tached to  the  water  pipe  (the  indifferent  pole  being  attached  to  the  gas 
pipes)  more  capacity  is  gained,  and  single  sparks  give  good  muscle 
lespousee  with  little  pain. 
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Direct  Sparks. — Direct  sparks,  shown  in  Fig.  133,  are  very  pain- 
ful, and  rarely  used  except  in  anesthesias  of  the  surface.    They  are 


s<^$si:^^i;:S^:,SS^:i:^:^:^^,^^^ 


Fig.  132. — Indirect  Sparks. 


Fig.  133.— Direct  Sparks. 


much  less  painful,  though  still  mainly  a  surface  stimulant,  when  the 
current  in  the  patient's  circuit  is  lessened  by  allowing  most  of  it  to 
flow  directly  between  the  discharging  poles,  as  shown  in  Fig.  134. 
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Wave  Current. — The  wave  current  (Fig.  135)  is  obtained  by 
grounding  one  pole  and  connecting  the  other  to  a  thin  metal  plate 
applied  directly  to  the  skin  of  the  part  to  be  treated.    The  effect  may 


¥ig.  134. — Direct  Sparks  with  Patient  in  Shunt. 


Fig.   135. — ^Morton's  Wave  Current. 


bo  incToasod  by  carrying  another  wiro,  not  showTi  in  the  figure,  from 
the  patient  to  a  metallic  capacity  near  at  liand.  This  application 
should  bo  bo<run  with  the  discharging  rods  touching.  After  the  ma- 
chine is  started  tlioy  are  gradually  separated  until  the  desired  strength 


of  ci large  is  reached. 
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Static  Induced  Current, — The  connections  for  this  little  used 
current  are  shown  in  Fig.  136. 


Fig.  136. — Morton's  Static  Induced  Current. 


Fig.   137. — ^Diagram  of  Transformer  Connections  for  High -Frequency 

Currents  from  Static  Machine. 


High  Frequency  and  High  Pote7itial  Currents,  as  obtained  from 
a  solenoid  step-up  transformer  actuated  by  a  static  machine,  are  shown 
diagrammatically  in  Fig.  137. 
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Vacuum  Tube  Currenia  (Fig,  138)  are  readily  obtained  from  the 
modern  statit^  mat'Iiine  witJiont  a  tranefornier.  The  perfection  of  this 
machine  in  tliis  country  rendurs  the  use  of  coils  for  the  last  two 
modalities  of  doubtful  necessity. 

Ozone  Adminiatratioii.— The  passage  of  these  high-pressure  cur- 
rents through  tlip  air  results  in  the  production  of  considerable  quan- 
tities of  ozone  from  the  aerial  oxygen,  and  an  apparatus  has  been 
devised  for  its  administration;  but,  as  ozone  is  admixed  with  nitrous 
acid,  its  value  is  problematic. 

Polarity  of  Static  Currents.— This  is  easily  determined  by  start- 
ing the  machiue  with  the  rods  about  two  inches  apart,  and  noting  that 


Fig.   138. — ConnectionB   for  Vacuum   Tube  Currenli. 


the  spnrlc  is  whilent  near  the  positive  pole,  due  to  incandescent  oxygen 
being  whiter  tiian  iucumifsceut  nitrogen. 

After  TTsin^  the  Machine. — To  maintain  the  charge  all  chains 
should  be  removi'd  from  the  prime  conductors  immediately  after  use 
and  the  rods  left  separated. 

Therapeutic  UseB  in  Gynecology.— In  adaptability  to  the  needs 
of  the  gynecologist  the  stntic  current  depends  for  usefulness  on  his 
recognition  of  the  neural  relationships  of  many  affections  apparently 
arising  in  the  sexual  organs,  as  well  as  on  the  purely  neural  character 
of  much  of  his  work,  for  its  value  in  chronic  sciatica,  insomnia, 
chronic  rheumatism,  and  various  neuroses  is  very  great.  An  im- 
portant fact  first  noted  clearly  by  A]>astoli  is  that  the  strong  spark 


trefitmpnt  pnnblt-a  us  to  discriminate  between  hysteria  and  neuras- 
thenia. In  hysteria  the  patient  is  capable  of  receiving  a  truly  enor- 
mous volta^  in  the  ebape  of  sparks,  with  but  little  sign  of  fcKling 


them.  This  is  because  hysteric  analgesia  is  so  common  in  these 
cases,  and  it  may  be  noted  that  under  the  stronger  sparks  the  hya- 
teric  casea  improve  until  finally  the  sparks  give  as  much  pain  as  is 
normally  produced  in  the  healthy  perijon.     In  neurasthenia  no  such 
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tok'rancp  of  the  spurk  treatment  is  ever  found,  tins  form  of  applica- 
lioQ  being  usually  so  stimulating  as  to  be  wisely  superseiled  by  the 
spray.  Among  the  cases  favorably  affected  by  this  current  those  of 
neurotic  backache  stand  pro-emiuent,  and,  in  fact,  some  form  of 
static  treatment  may  well  be  conjoined  with  pelvic  applications  of 
otiier  currents  if  this  symptom  be  prominent  in  connection  with  or- 
ganic pelvic  disease.  For  mere  sedation  the  positive  charge  may  be 
used.  For  neurasthenic  conditions  the  negative  spray,  or  the  stronger 
positive  spray,  either  stationary  or  mobile,  followed  later  by  the  light- 
est, shortest  sparks.' 

Vhen  a  patient  is  under  otlier  forms  of  treatment  for  hysteria 
or  neurasthenia  it  is  usually  necessary  to  suspend  applications  during 
the  menstrual  periods.  At  these  times  the  static  spray  or  static 
charge  may  be  substituted  with  advantage,  maintaining  the  treatment 
without  the  harmful  break  that  often  interferes  with  quick  results. 
That  no  disrobing  ia  required  for  this  application  is  a  distinct  advan- 
tage at  this  time.  Menstrual  discomfort  is  lessened,  and  no  risk  of 
causing  an  undue  flow  is  encountered,  as  might  be  the  case  with  the 
constant  current. 

The  treatment  of  menorrhalgia  of  the  neural  type  may  be  con- 
ducted, at  times,  entirely  with  the  static  currents,  the  positive  spray 
being  directed  to  the  lumbar  region,  with  the  patient  sitting  sidewise 
on  a  chair  placed  on  the  platform  and  grasping  a  chain  connected 
with  the  positive  pole.  The  spray  should  be  strong  enough  to  pro- 
duce distinct  stinging  sonsatione,  and  may  he  followed  by  light  sparks 
to  the  same  spot  and  to  the  hypogastric  region,  Tl)ese  applications 
are  always  helpful  at  and  before  the  menstrual  periods  in  nervous 
women,  particularly  if  the  nervous  symptoms  present  at  these  times 
are  attended  by  scanty  flow. 

For  the  treatment  of  the  nervous  disorders  of  the  menopause, 
either  natural  or  when  artificiaSly  produced  by  ovariotomy,  the  static 
methods  are  often  extremely  useful,  rendering  the  employment  of 
neurotic  and  sedative  medicines  unnecosiiary.  Both  the  head-spray 
and  general  sparks  may  be  used. 


'  It  shouH  be  noted  that  the  pxyireHsinn  "positive  spray"  meaoB  that 
the  patient  ia  connected  with  the  pogilive  pole,  white  the  fpray  electrodt  is 
«Llached  to  the  negative  pole. 


CHAPTER  XXX. 
ND  Incandescent  Alternating  Cvrrent3. 


The  SinuBoidal  Current. — For  a  iinniber  of  years  the  author  has 
been  awart)  that  the  guct:eiigful  production  of  muscular  stimulation 


-The  Kellogg  Sinusoidal  Ap|)BratU4. 

■with  a  minimum  of  pain  was  largely  dependent  on  the  smoothneBS 
and  clearnefis  of  the  note  proilucml  hy  a  good  interrupter  of  an  induc- 
tion apparatus;  that  "raggedness,"  or  irregularity,  of  these  very  im- 
jierfect  means  of  interrupting  the  inducing  current  produced  in- 
duced currents  that  were  of  limited  usefulness  on  account  of  the 
pain  produced.    While  on  a  visit  to  Dr.  J.  H.  Kellogg  in  the  s 
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L  fig.    141.— Gruiiliii-   Rcpreaeiitali'in   ot  the   Sinuadidnl  Ciiri-eiil   of   Dr. 

^^^H  Kellog^'s  Apparntua.     iKellugg.J 


I'l'-.  Ua.— (Juucul,  from  Induttion  Apparatus   (Mirhitusli).    A,  make; 
B,  break.     (Kcthigg.) 


Fig.  1+4.— .4,  Current  from  iii.lM,.n"ii  AppaiLlu^  iMi-Iiitosh». 
same  as  Fig.  143,  but  with  Differfut  A.Ijiiatiui'iil  of  tlie  KUeutouie; 
B,  Current  Reverted.    (Kellogg.) 


■DAL  AND  ALTERNATING  CURRENTS. 

of  1887  he  was  surprised  to  find  a  magneto-electric  machine  in  use 
in  his  operating-room  whicli  produced  vigorous  coutractions  with  but 
slight  sensation  (Fig.  140).  The  exact  reason  for  this  was  not  known 
until  the  researches  of  Professor  d'Arsonvul,  of  Paris,  several  years 
later,  on  the  graphic  delineation  of  the  curves  of  induced  currents, 
showed  that  a  curve  of  smooth  and  uniform  rise  of  potential  pro- 
duced painless  contraction,  while  irregular  rises  and  falls  of  potential 
were  painful.  By  means  of  an  electrograph  the  curves  of  current- 
variation  may  be  readily  recorded  on  a  revolving  cylinder,  tlie  accom- 
panying figures  (141  and  14^)  represL'iiting  the  curves  thus  obtained 


Fig.   149.— Mcintosh  Sinusoidal  Apiiaralu^,  with   Motor. 


by  d'Arspnval  and  from  Dr.  Rellogg's  apparatus.  The  curves  shown 
in  Figs.  143  to  148  arc  in  market!  contrnut  to  thcpc,  showing  thu 
ragged  character  of  the  irregular  rises  and  falls  of  potential,  and  ex- 
plaining the  pa  in- producing  character  of  all  induction  currents  of  any 
considerable  volume. 

The  sinusoidal  current  has  a  smooth  and  gradual  variation,  con- 
sisting of  both  an  equal  rise  of  potential  above  and  fall  below  the 
zero-line.  This  latter  curve  of  variation  represents  the  highest  and 
most  painless  efficiency  in  muscle-stimulation  with  slight  amperage, 
the  ecuitraetion  being  prnportionnl,  of  course,  to  the  three  clemeuta 
of  volts  of  rise,  suddenness  of  riscj  and  milliamperage  of  current. 
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It  is  thiiB  seen  that  the  sinusoidal  current  is  typically  adapted 

r  muscular  stiinulatioD,  for  by  properly  constructed  apparatus  we 

may  apply  a  far  greater  miliiamperage  for  this  purpose  than  the  pain- 

producing  qualities  of  the  primary    induction   curn^nt   will    permit. 

•he  exact  millinnipfTagc  of  thvic  currcntfi  is  yet  undetermined,  but 


Fig.  150. — Kennclly  Siniiooidal  Appi 


depends  on  the  current  cirenlating  around  the  field-magnets  of  the 
alternator.  That  it  is  usually  intermediate  between  the  constant  and 
induction  currents  is  shown  by  the  fact  that  they  will  readily  stimulate 
the  special  senses  of  sight  and  taste. 

The  ease  with  which  a  large  number  of  complete  alternations  per 
second  of  this  smooth  character  can  be  obtained  renders  the  sinusoidal 
current  an  excellent  nerve-sedative. 


SINUSOIDAL  AND  ALTERNATING  CLTtRESTS. 

Sinusoidal  currents  are  produced  by  little  alternating  current 
dynamos,  with  eitlier  permanent  magnets  or  electro-magnets,  nrLieh 
are  operated  by  any  convenient  source  of  power,  an  electric  motor 
being  tlie  best.  The  patient  is  placed  in  a  shunt  circuit  with  a  ^Lai^sey 
controller,  which  is  operated  in  a  reveri-e  nianuor, — that  is,  the  lever 
is  placed  all  the  way  around  on  the  graphite  area  at  the  start,  when 
al!  the  current  goes  through  the  instrument  instead  of  the  patient; 
hy  turning  the  current  off  the  controller  gradually  it  will  increase 
through  the  patient's  circuit  with  equal  step. 

The  only  drawback  to  this  instrument  as  compared  with  tlie  in- 
duction apparatus  is  its  bulkiness  and  the  fact  that  from  two  to  four 
large  acid-carbon  motor  cells  must  be  used  to  operate  it  and  the  motor, 
or  four  times  as  many  Edison-Laland  cells,  in  the  absence  of  the 
more  convenient  street  current. 

The  Incandescent  Alternating  Current. — TJiis  current,  which  is 
very  largely  used  at  present  as  au  illuminant  of  houses  and  offices, 
la  obtained  from  step-down  transformers  placed  on  the  exterior  of 
the  house,  by  means  of  which  the  high  voltage  of  the  street  mains 
is  reduced  to  cither  53  or  104  volts,  according  to  the  transformer 
used  and  the  lamps  supplied.  It  may  be  employed  in  mnlical  applica- 
tions in  place  of  the  induction,  but,  not  being  truly  sinusoidal  in  char- 
acter, is  generally  painful  even  when  greatly  reduced.  The  author's 
current-controller  forms  an  efficient  means  for  its  control,  when 
protected  by  a  small  fuse,  the  instrument  being  simply  intercalated 
between  the  wires  from  a  lamp-socket  and  the  patient.  As  already  said, 
this  current  is  distinctly  alternating  in  character  and  incapable  of 
lasting  electrolysis  or  cataphoresis.  It  can,  in  no  sense,  be  employed 
as  a  constant  current,  therefore,  in  spite  of  the  similar  heat-  and  light- 
producing  effects  in  the  large  amperage  traversing  the  filament  of  the 
lamp. 

There  is,  at  least,  one  emergency  in  which  its  modem  ubiquity 
may  make  it  of  service  in  saving  life, — namely,  in  postpartum  hemor- 
rhage in  a  house  supplied  with  this  current  and  where  a  battery  is 
not  to  ho  had.  The  cord  of  a  drop-light  could  he  unwound  and  one 
wire  applied  by  coiling  it  in  a  wet  pad  to  be  placed  on  the  back,  while 
the  other  is  dipped  in  a  dish  of  water;  a  third  wire  from  the  op]>osite 
side  of  the  dish  of  water  going  to  a  pad  on  the  abdomen.  M'hen  the 
wires  in  the  water  are  brought  closer  or  when  a  little  table-salt  is 
dropped  into  it,  a  means  of  gradually  increasing  the  current  to  the 
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point  of  tolerance  is  thus  readily  produced,  with  powerful  contracting 
effects  on  the  relaxed  uterus. 

Transformation  of  Alternating  Current  into  a  Direct  Current, — 
An  alternating  current  may  be  transformed  into  a  direct  current  of 
110  volts  for  medical  use,  and  rotary  transformers  for  this  purpose 
are  sold  by  some  manufacturers.  Unless  the  physician  employs  elec- 
tricity constantly  such  an  arrangement  is  expensive  and  troublesome, 
dry  cells  answering  every  purpose. 


CHArTER  XXXT. 

RoEKTGEN  Rats  in  Diagnosis  and  TnEnAPEurics. 

By  IIerua^  Ghad,  M.D., 

NEW  YORK  CITY. 

IXTHODUCTORY. 

It  may  safely  ha  said  that  skiagraphy  has  passed  the  experi- 
mental stage,  and  as  au  art  has  attained  the  dignity  of  being  a  (wsi- 
tive  means  of  diagnoeis  in  fractures,  dislocations,  and  foreign  bodies. 
Heretofore,  of  ail  the  symptoms  that  arose  incident  to  the  aolutiou 
of  the  continuity  of  bone,  crepitus  held  the  foremost  rank.  Upon 
this  symptom  a  positive  diagnosis  of  fracture  was  made.  This  symp- 
tom, however,  can  be  elicited  only  under  exceptional  circumstanocB. 
Ju  many  eases  no  crepitus  can  be  obtained,  and  yet  solution  of  t!ie 
continuity  of  bone  of  a  very  serious  nature  may  exist.  Nor  is  it  of 
small  significance  that  the  elicitation  of  the  8)'niptom  causes  distress 
and  BUfTering;  and  when  crepitus  cannot  be  obtained,  only  a  doubtful 
diagnosis  of  fracture  is  admissible.  Hence  arises  the  fact  that  wilh- 
out  a  skiagraph  a  positive  diagnosis  in  every  fracture  cannot  be 
made.  Furthermore,  even  if  the  diagnosis  of  fracture  is  positive  in 
a  given  case,  the  skiagraph  will  give  much  additional  information, 
obtainable  in  no  other  way.  .\  skiagraph  shows  with  startling  vivid- 
ness the  extent  of  the  bone  injury,  the  position  of  the  fragments,  t!ie 
rotation,  the  overriding,  and  the  shortening  and  displacement — in- 
formation of  the  utmost  importance  in  the  diagnosis  and  treatment 
of  the  injury.  Therefore  no  diagnosis  of  a  fracture  is  complete — 
and  certainly  not  scientifically  so — without  a  skiagraph  of  the  injury. 
Witli  an  s-ray  plate  of  the  injury  of  the  bone  at  our  hand  the  diag- 
nosis and  treatment  of  the  fracture  become  an  open  book.  That 
fractures  and  dislocations  can  be  diagnosed  and  treated  intelligently 
and  suceessfully  without  the  aid  of  an  x-ray  picture  is  freely  admitted, 
but  that  the  diagnosis  and  treatment  of  these  very  fractures,  so 
handled,  become  less  problematic  with  a  skiagraph  at  hand  must  also 
(394) 
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be  freely  conceded.  The  value  of  skiagraphy  in  fractures,  disloca- 
tions, and  foreign  bodies  being  admitted,  the  most  practical  way  of 
obtaining  an  x-ray  picture  becomes  a  matter  of  importance. 

The  practical  application  of  the  Roentgen  rays  in  fractures,  dis- 
locations, and  foreign  bodies  requires  the  intelligent  use  of  certain 
apparatus.  With  efficient  apparatus  at  hand  the  technique  of  suc- 
cessful skiagraphy  becomes  very  simple.  We  need  for  the  purpose 
either  a  static  machine  or  an  induction  coil,  a  Crookes  tube,  a  stand, 
a  fluoroscope,  photographic  dry  plates,  trays,  and  a  ruby  lamp.  With 
these  seven  kinds  of  apparatus  we  can  go  to  work  and  diagnose  con- 
ditions where  the  x-rays  have  so  successfully  been  applied.  It  need 
hardly  be  recalled  to  what  importance  in  diagnosis  the  x-ray  has 
attained.  A  short  description  of  each  piece  of  apparatus  used  in 
producing  a  radiograph  is  necessary. 

Static  Machine. — To  do  eflicient  work  in  radiography  with  a 
static  machine  of  glass  plates  it  is  necessary  that  the  machine  should 
have  at  least  ten  revolving  plates.  While  a  radiograph  can  be  ob- 
tained with  a  six-plate  machine,  these  small  machines  are  not  practi- 
cable. With  a  twelve-plate  static  machine  very  good  x-ray  pictures 
can  be  made.  The  time  of  exposure  is  not  very  long,  and,  on  the 
whole,  if  the  operator  has  only  this  piece  of  apparatus  in  the  office 
he  will  be  able  to  radiograph  every  skeletal  bone  in  the  body  except 
the  head  and  hips.  For  the  latter  regions  of  the  body  the  time  of 
exposure  with  the  static  machine  becomes  too  lengthy.  The  risk  of  a 
dermatitis  in  such  a  long  exposure  is  very  great.  However,  even  the 
hips  and  head  can  be  radiographed  if  the  subject  is  not  too  fleshy. 
Young  subjects  admit  easy  penetration  of  the  x-rays. 

It  is  not  our  object  here  to  describe  the  entire  construction  of 
a  static  electric  machine,  but  to  dwell  upon  a  few  points  in  its 
make-up  may  not  be  amiss.  A  static  machine,  while  not  a  very 
delicately  constituted  piece  of  apparatus,  requires  some  care  and  at- 
tention on  the  part  of  the  operator.  A  machine  that  is  well  con- 
structed and  has  good  insulations  on  the  metal  parts  should  do  good 
work,  if  the  machine  is  properly  cared  for.  It  is  necessary  to  keep 
the  machine  in  a  drv  room  where  a  certain  amount  of  sunshine  en- 
ters.  The  exposed  brass  parts  should  be  kept  free  from  dust  and  the 
axle  properly  oiled.  All  static  machines,  no  matter  what  their  con- 
struction, require  some  means  whereby  the  interior  is  kept  dry.  T 
have  discarded  entirely  the  use  of  calcium  chloride  for  this  purpose 


and  use  instead  the  unplacked  lime.  Lime  will  not  alone  keep  the  in- 
terior of  the  machine  dry,  prevent  it  from  becoming  discharged,  but 
will  do  away  with  all  of  the  unpleasant  odors  that  we  find  when  the 
case  of  a  static  machine  is  opened.  .\  machine  with  lime  in  it  can 
be  opened  at  any  time  and  only  a  very  slight  odor  of  nitrous  oxide 


Fig.  151 
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gas  will  be  enconntered.  Nor  do  the  metal  parts  of  the  machine 
tarnish  so  readily  as  is  the  case  when  calcium  chloride  ia  used  to  dry 
the  machine.  The  lirao  should  be  about  fifty  pounds  in  weight,  in 
largo  bricks  (unslacked).  After  a  time  the  lime  slacks  in  the  ma- 
chine, and  iu  doing  so  it  becomes  a  ihhuKt.     When  the  lime  is  in 
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powder  it  is  of  no  further  use  for  such  purpose.  This  powder  must 
not  be  allowed  to  fly  about  in  the  case  and  settle  on  the  plates.  The 
bricks  of  unslacked  lime  should  be  put  in  a  box  made  of  slats  and 
covered  with  gauze  or  linen  to  prevent  the  powder  from  flying  off. 
Every  six  or  eight  weeks  the  lime  is  changed  and  a  new  supply  put  in. 
In  order  that  the  machine  should  keep  the  charge  it  is  necessary  to 
have  it  run  every  day.  If  not  in  use,  allowing  the  machine  to  run 
from  five  to  ten  minutes  morning  and  evening  with  the  sliding  rods 
fully  apart  will  prevent  the  machine  from  discharging.  With  these 
little  attentions  the  static  machine  can  be  made  very  serviceable  and 
kept  in  readiness  for  use  at  any  moment.  When  the  weather  is  dry 
the  machine  should  be  aired  for  a  few  minutes  each  day.  Start  the 
machine  off  fully  charged,  and  while  running  take  off  the  most  con- 
venient side  door  and  allow  the  air  to  enter  for  three  or  four  min- 
utes. This  airing  will  materially  improve  the  capacity  of  the  ma- 
chine. Under  no  condition,  however,  should  the  interior  of  the  ma- 
chine be  aired  in  wet  weather  or  during  hot  summer  days  when  the 
humidity  is  great.  A  good  motor  to  run  the  machine  is  a  prime 
requisite  in  the  use  of  a  static  machine,  and,  nothing  can*  equal  a 
good  electric  motor.  While  any  motive  power  will  do  the  work,  yet 
nothing  is  so  handy  for  a  physician  as  an  electric  motor.  Gas  and 
gasoline  engines  require  much  attention,  and  so  does  a  water  motor. 
Of  course,  if  electricity  is  not  available  a  gas  engine  will  probably  be 
the  least  troublesome  motive  power.  To  run  a  static  machine  success- 
fully by  hand  is  out  of  the  question.  With  these  few  precautions  a 
thoroughly  constructed  static  machine  will  do  good  work. 

Induction  Coil. — An  induction  coil  for  this  purpose  is  an  ap- 
paratus for  the  transformation  of  an  electric  current  of  low  voltage 
and  high  amperage  to  one  of  low  amperage  and  high  voltage.  In 
order  to  excite  an  x-ray  tube  it  is  necessary  to  have  a  current  of  elec- 
tricity of  very  high  tension  and  low  amperage.  In  a  static  machine 
we  have  just  such  a  current.  The  current  there  is  of  tremendous 
voltage,  but  exceedingly  low  amperage.  •  In  obedience  to  certain 
definite  electric  laws,  the  induction  coil  converts  the  ordinary  com- 
mercial current  used  for  power  and  lighting  purposes  into  a  current 
of  high  tension  or  "voltage.^^  This  transformation  occurs  under  the 
following  conditions:  If  we  take  a  coil  of  wire  attached  to  a  gal- 
vanometer, we  will  notice  that  a  momentary  current  will  be  induced 
in  the  coil  when  a  magnet  is  brought  near  it,  although  the  magnet 
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does  not  touch  the  wire,  Whun  the  magnet  is  removed  another  mo- 
mentary curreut  is  produced ;  hut  this  time  the  electricity  flows  iii  an 
opposite  direction.  It  is  on  this  law  of  induction  in  electricity  that 
the  construction  of  an  induction  coil  ia  based.  An  induction  coil  con- 
Bistg  of  a  Bo-called  primary  core  and  a  secondary  winding.  The 
primary  core  represents  the  magiiet  and  the  secondary  winding  the 
coil  of  wire  previously  mentioned.  When  electricity  is  allowed  to 
flow  into  the  primary  core  it  becomes  a  magnet.     The  instant  the  cir- 


Fig.  152.— Roentgen  Bay  Uoi 


cult  is  opened,  a  current  of  electricity  develops  in  the  seeondary  wind- 
ing by  induction,  the  current  flowing  in  a  certain  direction.  This 
phenomena  of  induction  repeats  itself  when  the  current  flowing 
through  the  primary  ia  stopped,  or,  technically  speaking,  the  circuit  is 
"closed."  This  openjng  and  closing  of  the  flow  of  electricity  in  the 
primary  of  an  induction  coil  is  called  the  "making"  and  "breaking"  of 
the  current.  The  current  developed  in  the  srcondary  winding  of  an  in- 
duction coil  is  what  is  utilized  in  the  production  of  the  Roentgen  tays, 
ior  the  Roentgen  raya  can  only  be  produced  by  an  electric  current  of 
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high  pot«DHal  and  low  ampexage.  As  this  particular  kind  of  cur- 
rent only  develops  in  the  secondary  winding  of  an  induction  coil,  at 
the  instant  of  the  "make  and  break"  of  the  current  flowing  through 
the  primary  core,  it  is  essential  to  provide  for  the  "making"  and 
"breaking'  of  the  current.  This  is  provided  for  by  that  partion  of 
the  induction  coil  outfit  called  the  interrupter. 


rig,   lf>3.— Elwtroljtic  Iiitfii miter. 


Interrupter.- — There  have  been  many  devices  advanced  for 
"making"  and  '"breaking"  of  the  current  that  enters  the  primary 
coil,  but  the  most  euccesaful  of  these  devices  is  the  electrolytic  in- 
terrupter of  Wehuelt  or  some  modification  of  the  same.  The  inter- 
rupter consists  of  a  giass  jar  in  which  is  suspended  a  plate  of  car- 
bon of  a  definite  device.  A  platinum  wire,  also  of  a  definite  device, 
is  BO  suspended  that  it  keeps  a  certain  distance  from  the  carbon  plate. 
This  distance  can  be  varied  by  means  of  a  screw.  The  glaas  is  filled 
with  a  sulphuric  acid  solution — enough  iu  quantify  to  immerse  the 
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carbon  plate  and  the  platinum  wire.  The  electricity  that  is  allowed 
to  flow  into  the  interrupter  decompoeea  the  water,  and  the  liberated 
gases  around  the  platinum  point  break  the  circuit,  thus  interrupting 
the  current,  the  non-conducting  material  being  the  liberated  gases. 
These  gasea,  being  lighter  than  water,  rise  to  the  eurface  and  unite 
again  to  form  water.  The  gasea  having  left  the  platinum  point,  the 
circuit  is  again  closed,  the  electricity  once  more  flows,  and  the  phe- 
nomenon repeats  itself  indefinitely,  the  interruptions  occurring  with 
great  rapidity,  several  thousand  times  per  minute.     The  interrupter 


is  a  very  important  part  of  the  x-ray  outfit,  and  no  time  and  labor 
should  he  spared  in  making  it  as  perfect  an  instrument  as  possible. 
The  platinum  point  in  an  interrupter  after  a  while  will  wear  out,  and 
must  be  replaced. 

FlDoroscope. — The  fluoroscope  is  a  convenient  device  for  holding 
the  BuhstaneeB  which  fluoresce  when  they  are  brought  into  the  vicin- 
ity of  a  Crookes  tube  in  action.  It  is  a  box  of  storpopticon  ehape, 
the  opening  at  one  end  being  Just  large  enough  to  fit  over  both  eyes 
of  the  observnr,  and  made  to  exclude  all  outside  light.  The  best 
fluorescent  material  for  practical  purposes  is  the  platinocyanide  of 
barium.  These  crystals  are  spread  over  a  cardboard  in  a  very  thin 
layer,  which  is  fastened  to  the  large  end  of  the  fluoroscope.     The 
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fluoroscope  then  becomes  a  dark  box,  and  when  in  use  should  not  ad- 
mit any  extraneous  light.  When  the  fluoroscope  is  brought  into  the 
vicinity  of  an  active  x-ray  tube  fluorescence  is  excited  in  the  crystals 
of  the  platinocyanide  of  barium,  and  objects,  opaque  to  x-rays,  when 
placed  between  the  screen  and  tube,  throw  a  shadow  on  the  fluoro- 
scopic screen.  These  shadows  are  what  we  see.  We  do  not  see  the 
so-called  x-rays,  but  the  shadows  on  the  fluoroscopic  screen.  W^hen 
the  hand  is  placed  in  front  of  the  screen  the  bones  become  visible  be- 
cause the  x-rays  do  not  penetrate  the  osseous  structures  as  readily 
as  the  soft  tissues,  and,  hence,  the  crystals  of  the  fluorescent  sub- 
stance at  these  regions  receiving  less  x-rays,  they  fluoresce  to  a 
slighter  degree,  and  this  difference  of  fluorescence  of  the  cr}'stals  pro- 
duces the  eltect  of  a  shadow.  It  is  this  shadow  that  we  see.  We  do 
not  see  the  bone  actuallv,  but  the  shadow  of  the  bone.  It  is  of  im- 
portance  to  bear  this  in  mind,  because  seeing  only  a  shadow  means 
that  we  only  see  a  surface  of  an  object  in  a  single  plane,  and  if 
we  wish  to  get  an  idea  of  the  entire  object  we  shall  have  to  look  at 
the  object  from  different  angles,  so  as  to  see  the  shadows  of  the  differ- 
ent planes.  The  fluoroscope  is  of  great  practical  utility  in  surgery 
and  medicine.  Foreign  bodies  in  the  various  cavities  of  the  body, 
as  well  as  in  the  tissues,  and  bullets  in  any  part  of  the  human  body 
can  be  seen  and  located  with  the  fluoroscope.  In  fractures  and  dis- 
locations, as  well  as  bone  diseases,  the  fluoroscope  will  afford  much 
information,  but  not  as  much  as  the  photographic  i)late.  In  diseases 
of  the  chest,  however,  the  fluoroscope  finds  great  usefulness,  because 
the  various  organs  here  can  be  seen  in  their  natural  position  and  mo- 
tion. It  certainly  cannot  be  of  trifling  interest  to  be  able  to  see  a 
heart  in  action;  the  rhythmic  contraction  of  the  diaphragm;  the  up 
and  down  motion  of  the  liver,  spleen,  and  kidneys;  the  shadow  of  the 
mediastinum,  etc. 

Badiographic  Plate. — In  radiography  the  ordinary  photographic 
plate  is  used,  although  manufacturers  are  putting  up  special  plates 
for  x-ray  work.  These  x-ray  plates  differ  very  little  from  photo- 
graphic plates.  With  ordinary  plates  used  in  a  camera  very  good 
x-ray  negatives  can  be  obtained.  A  photographic  plate  is  a  piece  of 
glass  coated  with  a  solution  of  silver  bromide  and  gelatin.  When  a 
solution  of  silver  bromide  is  exposed  to  sun  or  artificial  light,  the 
solution  becomes  decomposed  into  the  subbromide  of  silver.  Ex- 
pressed chemically,  the  AgBr  is  changed  to  AgoBr.     The  same  cliemic 
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change  occurs  on  the  gelatin-coated  plate.  A  plate  on  which  these 
chcinic  chauges  have  taken  place  does  not  show  anything  visible,  but 
when  the  plate  is  subjected  to  another  chemic  called  "a  developer"  the 
subhroitiide  is  converted  into  metallic  silver.  At  ihis  stage  the  plate 
is  immersed  in  a  '"fising  hath,"  which  dissolves  off  the  silver  bromide 
that  was  unutfected  by  the  light.  It  thus  fixes  the  plate  and  makes 
it  permanent.  The  plate,  or  "negative,"  as  it  is  now  called,  is  of  a. 
brown  or  black  color,  whereas  before  the  development  the  plate 
looked  white.  As  the  bromide  on  the  plate  is  so  sensitive  to  all  kinds 
of  light,  except  the  ruhy  light,  it  stands  to  reason  that  it  must  be  pro- 
tected from  light  during  development  and  fixing,  and  all  manipula- 
tions must  be  done  either  in  the  dark  or  by  a  ruby  light.  In  pho- 
tography the  plate  is  exposed  in  the  camera,  but  in  radiography  no 
camera  is  necessary,  because  the  x-ray  light  that  is  to  bring  about  the 
chemic  changes  on  the  plate  can  penetrate  dark  paper,  for  example, 
which  is  impervious  to  ordinary  light.  Photographic  plates  come  in 
various  sizes,  but  the  most  convenient  sizes  for  radiography  are  the 
following:  5  by  7,  8  by  10,  10  by  12,  11  by  14,  and,  on  rare  occasiona, 
14  by  17.  In  ordinary  plutes  for  x-ray  work  the  envelopes  should  not 
be  forgotten,  as  the  envelopes  take  the  place  of  the  dark  plate-holder 
of  the  camera.  It  is  of  importance  to  remember  that  the  x-ray 
plates  should  not  be  kept  in  the  same  room  where  x-ray  work  is  be- 
ing done,  as  the  plates  would  necessarily  become  fogged.  It  is  best 
to  keep  the  sensitive  plates  in  a  tin  box,  which  is  more  or  less  im- 
pervious to  the  x-rays.  When  the  plates  are  to  be  used  they  should 
be  taken  into  the  dark  room  and  put  into  the  envelopes  in  such  a 
way  that  the  film  side  of  the  plate  should  be  next  to  the  smooth  side 
of  the  envelope.  In  this  way  one  always  knows  where  to  find  the 
film  side  of  the  plate.  While  it  is  not  absolutely  necessary  to  have 
the  film  side  of  the  plate  toward  the  part  to  be  radiographed,  yet  we 
will  get  a  better  picture  if  this  precaution  is  taken.  In  removing 
the  plutcB  from  their  original  box  to  be  placed  in  the  envelopes  great 
care  should  be  exercised  not  to  expose  them  to  light.  The  whole  pro- 
cedure can  be  accomplished  in  a  dark  closet  without  the  use  of  any 
light,  although  it  is  perfectly  sate  to  expose  them  to  the  ruby  lamp- 
light. The  fthn  side  of  the  plate  should  not  be  handled  with  the 
fingers,  as  the  mnisiure  and  heat  of  the  hand  will  affect  the  film  un- 
favorably, and  when  the  plate  is  developed  it  will  show  spots  from 
careless  handling  of  the  film.     While  certain  manufacturers  are  put- 
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I  i-ray  plates  which  are  ready  for  use,  it  is  hetter  for  the 
terator  to  attend  to  these  details  himself,  because  iu  this  maimer 


Pig.  155.— X-ray  StHnd  with  Tiilie  and  Plate  Holder. 


f  can  he  have  control  of  those  line  details  of  the  work  so  essential 
(.successful  radiography. 
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Stand. — A  stand  is  an  arrangement  for  hoiding  the  x-ray  tuljo 
while  in  action.  As  it  in  necesaary  to  place  the  tube  in  various  poti- 
tions  at  different  timea,  it  is  essential  that  the  stand  shall  admit  vari- 
atioHB  in  its  handle  to  accommodate  the  tube.  There  are  now  on  the 
market  many  very  excellent  stands.  A  good  stand  must  he  ataliie;  it 
should  have  a  handle  of  wood  or  some  other  nonconducting  material; 
it  should  admit  various  positions,  and  have  some  simple  device  for  ob- 
taining these  various  positions.  Too  complicated  a  device  is  tire- 
some and  impracticable.  The  simplest  device  is  the  best.  It  should 
also  have  some  arrangement  for  holding  up  the  attaching  cords,  as 
they  are  necessarily  heavy  if  properly  insulated.  The  base  of  the 
stand  should  be  heavy  so  as  to  bo  stable.  When  tube  and  plate  are 
once  placed  in  position  there  should  he  no  further  motion  of  the  tube, 
as  the  focus  would  be  disturbed.  Therefore  the  various  screws  on  the 
Etuud  should  be  well  set. 

Trayi, — The  trays  are  used  for  the  developing  solutions.  For 
each  set  two  trays  are  necessary.  One  is  for  the  "developer"  and  the 
other  ia  for  the  "hypo"  solution,  also  called  "fixing"  solution.  The 
various  sizes  of  the  trays  should  correspond  to  the  sizes  of  the  plates. 
The  three  most  conTcnient  sizcis  for  practical  radiography  are  5  hj  7, 
8  by  10,  and  10  by  12.  Hard-rubber  trays  will  servo  the  purpose 
well.  It  is  best  to  keep  one  tray  for  the  same  solution.  The  "fixing" 
solution  should  always  have  the  same  tray.  When  the  trays  are  not 
in  use  they  should  be  kept  clean  and  dry. 

Lamp. — As  the  photographic  plate  is  sensitive  to  all  kinds  of 
light  except  the  "red"  light,  it  is  necessary  to  work  only  with  red  light 
during  the  development  of  the  plates.  For  Ibis  purpose  an  oil  lamp 
is  provided,  the  sides  of  which  consist  of  red  glass.  These  ruby  lam|>s, 
so  called,  are  made  in  various  sizes,  but  the  smaller  sizes  are  not  prac- 
ticable. For  x-ray  work  a  fairly  bright  light  is  permissible.  The 
x-ray  plate  is  not  apt  to  fog  so  readily  as  an  ordinarily  exposed  plat«. 
Electric  lamps  with  red  bulbs  are  very  practicable  devices  for  ob- 
taining red  light,  but  ordinary  incandescent  lamp  bulbs  are  apt  to  be 
too  light.  However,  with  a  little  ingenuity  these  electric  bulbs  can 
be  toned  down  to  the  desired  brilliancy. 

Tube. — An  x-ray,  or  Crookes,  tube  is  a  glass  bulb,  globular  in 
shape,  the  air  in  which  has  been  exhausted.  It  is  a  vacnum  tul>e, 
the  pressure  in  the  tube  having  been  reduced  to  one  one-mi 
an  atmospheric  pressure,  or  thereabouts.    The  manufacturer  dsn 
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very  difficult  to  gauge  the  intratubal  pressure,  hence  results  the  great 
variability  of  the  vacuum  of  the  tube.  Then,  again,  one  tube  may  be 
exhausted  to  the  same  extent  as  the  next  one,  and  yet  these  two  tubes 
will  behave  diflFerentlv  when  thev  are  used  for  some  time.  The  rare- 
fied  air  in  the  tube  becomes  radiant  when  electricity  is  allowed  to 
flow  into  this  relative  vacuum.  In  fact,  this  phenomenon  of  fluores- 
cence of  a  vacuum  tube  led  up  to  the  final  discovery  of  the  so-called 
x-rays,  by  Wilhelm  Conrad  lioentgen  in  1895.  To  obtain  a  good 
x-ray  tube,  with  proper  vacuum,  is  no  easy  matter.  The  manufac- 
turer may  follow  identical  steps  in  the  preparation  of  his  tubes,  and 
yet  some  of  the  tubes  will  turn  out  well,  while  others  will  not.  It  is 
the  degree  of  proper  vacuum  that  is  difficult  to  obtain.  The  reason 
for  the  great  variability  of  the  vacuum  in  various  tubes  is  not  under- 


Fig.  156. — Roentgen  Kay  Tube  with  Liglit  Anode,  for  Static  Machine. 


stood  fully.  Then,  again,*a  tube  may  be  of  a  proper  vacuum  at  one 
time,  and  the  next  time  it  is  to  be  used  the  vacuum  will  have  risen  so 
high  that  the  most  powerful  coil  will  not  be  able  to  light  it  up.  A 
tube  whose  vacuum  has  become  high  will  become  reduced  if  allowed 
to  rest  for  a  variable  period  of  time.  These  are  interesting  phe- 
nomena about  x-ray  tubes,  but  they  add  to  the  difficulties  and  the 
problems  of  radiography.  It  means  that  before  each  exposure  the 
tube  has  to  be  tested  and  its  vacuum  adjusted  if  success  is  to  be  at- 
tained. 

Into  the  glass  bulb  of  a  Crookes  tube  are  fused  two  electrodes — 
usuallv  one  at  each  end.  One  electrode  is  called  the  cathode  and  the 
other  the  anode.  The  cathode  is  made  of  aluminum  and  its  inner  end 
is  made  into  the  shape  of  a  cup.  The  purpose  of  this  concavity  in 
the  cathode  is  to  bring  to  a  focus  the  cathode  rays  emanating  from  it, 
it  having  been  discovered  that  the  cathode  rays  obey  the  laws  of  re- 
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flection.  The  anode  is  made  of  platintim,  as  other  metals  would 
easily  melt  under  the  tremendous  heat  to  which  this  pnrt  of  the  tube 
is  subjected  during  the  time  the  tube  is  in  action.  The  heat  evolved 
at  this  point  in  the  tube  is  so  great  that  even  araall  pieces  of  plati- 
num melt  under  it  as  esBily  aa  lead.  It  is  therefore  necessary  that 
the  anode  should  contain  a  considerable  quantity  of  platinum.  In 
tubes  intended  for  the  static  machine  alone  a  very  thin  anode  will 
answer  the  purpose;  but  in  tubes  that  are  to  be  excited  by  a  coil  the 
anode  should  be  extra  heavy,  purticularly  if  the  coil  is  one  of  con- 
siderable electric  capacity. 

In  a  Crookes  tube  that  has  been  properly  standardized  as  to  the 
vacuum  a  certain  quantity  of  electric  energy  will  be  necessary  for 
excitation.  After  a  while  the  tube  will  require  more  and  more 
electric  voltage  to  produce  a  proper  degree  of  radiance.  While  in 
the  one  case  the  tube  will  back  up  a  3-inch  spark  gap,  in  another 
case  it  may  hack  up  an  8-inch  spark  gap.  By  "backing  up  a  spark 
gap"  is  meant  that  the  resistance  to  the  flow  of  electricity  in  the  tube 
ia  greater  than  the  resistance  of  3  inches  or  8  inches  of  air.  Air,  as 
is  well  known,  offers  considerable  resistance  to  the  flow  of  electricity. 
Now,  3  inches  of  air-space  between  the  negative  and  postive  electrodes 
of  an  electric  circuit  will  offer  a  certain  amount  of  resistance.  If  the 
resistance  in  the  tube  is  less  than  that  of  3  inches  nf  air,  the  electric 
current,  always  taking  the  shortest  route,  will  necessarily  flow 
through  the  tube,  but  as  the  resistance  in  the  tube  rises  and  be- 
comes greater  than  that  of  the  air  the  cirrtiit  will  be  through  the  air. 
An  x-ray  tube  in  action  that  backs  up  a  spark  gap  of  3  inches  is 
spoken  of  as  a  'low"  tube.  When  the  tube  begins  to  back  up  5  or  fi 
inches  of  spark  gap  it  is  spoken  of  as  a  "high"  tube.  In  the  first 
instance  the  vacuum  is  low;  in  the  last  it  is  high.  In  an  x-ray  tube 
it  is  necessary  to  have  a  certain  amount  of  matter  remain  in  the  tube, 
as  a  perfect  vacuum  would  defeat  the  object  in  view.  The  quantity 
of  matter  that  remains  in  the  tube  after  exhaustion  determines  the 
degree  of  vacuum  of  that  particular  tube.  This  quantity  of  matter, 
however,  changes  with  each  use  of  the  tube,  and,  the  more  the  anode 
of  t!ie  tube  is  heated,  the  greater  the  resulting  change  in  the  vacuum 
of  the  tube.  After  much  use  the  vacuum  of  a  tube  becomes  so  high 
that  no  amount  of  current  can  excite  the  tube,  as  the  resistance  in 
the  tube  becomes  too  great.  The  current  does  not  cuter,  but  sparks 
across  on  the  outside  of  the  tube. 
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In  view  of  the  fact  that  the  vacuum  in  the  tube  is  so  variable,  it 
becomes  necessary  to  have  some  practical  provi:-ion  made  whereby 
this  vacuora  can  be  regulated  at  will.  It  has  been  found  that  by  in- 
troducing matter  into  a  tube  in  a  vapor  form  the  vacuum  can  be  regu- 
lated at  will.  This  is  accomplished  in  two  ways.  During  the  manu- 
facture of  the  x-ray  tube  a  separate  compartment  is  provided  for, 
which  communicates  with  the  large  bulb  of  the  tube;  in  this  com- 
partment are  fused  a  small  anode  and  a  cathode.  On  the  cathode 
a  plate  of  selenite  is  placed,  or  else  some  potassium  hydrate  of  phos- 
phorus. When  the  vacuum  in  the  tube  proper  becomes  too  high,  a 
current  of  electricity  is  allowed  to  pass  through  tlic  auxiliary  tube 
for  one  or  two  seconds  only;  the  potassium  hydrate,  or  any  other  sub- 
stance that  may  have  been  introduced  into  the  auxiliary  tube,  be- 


FJR.  157. — Roentgen  Rqj  Tube  with  He«\y  Platinum  Anodo,  for  Coils. 


comes  vaporized  and  the  \apor  pasises  into  the  main  bulb  of  the  x-ray 
tube,  thus  lowering  its  vatuum  Gundclach  utilized  the  principle  of 
osmosis  in  the  lowering  of  the  vacuum  in  the  tube.  He  fuses  a 
wire  of  palladium  into  the  tube,  the  wire  projecting  outside  of  the 
glass.  When  the  projecting  wire  is  heated  with  an  alcohol  lamp,  the 
hydrogen  of  the  flame  diffuses  into  the  tube,  or  perhaps  air  is  forced 
through  the  heated  matter,  thus  lowering  the  vacuum  of  the  tube. 
Still  another  method  of  lowering  the  vacuum  of  the  tube  consists 
in  subjecting  the  tube  to  heat.  The  heating  of  the  tube  displaces 
the  air  resting  against  the  sides  of  the  tube,  thus  raising  the  pres- 
sure in  the  tube.  Tubes  excited  by  the  induction  coil,  however, 
must  be  lowered  by  more  energetic  means  than  heating.  Matter  in  a 
gaseous  state  must  be  introduced  to  lower  the  tube  sufficiently. 
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To  prevent  the  overhealing  of  the  platinum  on  tlii'  aimiJo,  viin- 
ous  devices  have  come  into  use  to  cool  this  part  of  the  tube.  Tiie 
most  succeeaful  of  these  devices  are  tht'  so-called  "water  cooling 
tubes."  Water  ie  made  to  circulate  about  the  anode  to  abstract  the 
heat  from  it.  In  this  way  the  anode  may  withstand  a  very  pow- 
erful current  for  a  few  minutes"  time.  Under  ordinary  conditions 
an  anode  excited  by  a  powerful  induction  coil  will  Ijecome  red  hot 
in  a  minute  or  two,  rarely  reijuiring  three  minutes.  With  a  water- 
cooling  arrangement  the  e.\eessive  heating  of  the  anode  may  be 
delayed  a  minute  or  two.  When  it  is  considered,  however,  that  it 
is  realty  unnecessary  to  have  an  s-ray  tube  in  action  for  more  than 
one  or  two  minutes  at  a  time,  it  will  be  seen  tiiat  tubes  which  will 
stand  so  much  stress  are  rarely  ne<.-(?ssary.  In  radiography  it  is  seldom 
necessary  to  have  an  exposure  of  more  than  two  minutes  at  n  time, 
even  for  stout  persons.  A  hip  can  be  taken  in  two  minutes'  time  if 
the  apparatus  and  tube  are  in  good  order.  With  an  apparatus  not  so 
efficient  longer  exposure  will  be  necessary,  but  under  those  conditions 
the  tube  can  be  allowed  to  cool  for  b.  few  minutiw,  the  patient  in  the 
meantime  remaining  quiet.  When  the  tube  has  cooled, off,  the  current 
eau  be  turned  on  again  and  th«  exposure  completed. 

In  referring  to  the  vacuum,  tubes  are  spoken  of  as  b^ng 
"hard"  or  "soft."  These  terms  are  not  so  well  chosen  as  "high"  and 
"low,"  because  it  is  the  degree  of  vacuum  that  is  being  referred  to. 
Nevertheless,  when  the  vacuum  in  a  tube  becomes  high  it  is  said  that 
the  tube  has  become  "hard."  When  a  tube  has  became  high  it  is  in 
some  danger  of  being  punctnred.  A  punctured  tube  at  once  ceases 
to  functionate,  and,  instead  of  the  usual  radiance  seen  in  a  well- 
working  tube,  a  violet  light  appears  between  the  cathode  and  anode; 
and  if  the  puncture  is  a  large  one,  even  a  spark  will  be  seen  in  the 
tube.  Such  a  tube  can  be  repaired  by  sealing  up  the  puncture  in  the 
glass  and  re-exhausting  the  tube.  Tubes  thus  repaired  may  never 
again  become  as  useful  as  they  were  before,  although  it  is  frequently 
the  case  that  a  repaired  tube  will  turn  out  better  than  when  it  was 
new. 

In  measuring  the  degree  of  vacuum  of  a  tube  we  have  recourse 
to  the  spark  gap  that  the  tube  backs  up,  the  intensity  of  the  radiance 
in  the  tube,  the  noise  of  the  interrupter,  and  the  general  liarmony 
in  the  working  of  the  apparatus.  These  all  inform  the  operator  thai 
everything  is  working  well.     Recourse,  however,  must  be  had.  even 
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by  the  expert,  to  the  fiuoroscope  in  finding  out  the  degree  of  vacuum 
of  that  particular  tube,  at  that  particular  time.  The  hand  is  a  good 
skiameter  after  all.  In  the  hand  there  are  bones  of  various  densities, 
and  by  examining  these  various  regions  of  the  hand  the  degree  of 
the  vacuum  of  the  tube  can  soon  be  learned.  This  procedure,  while 
eminently  practical,  and  certainly  very  efficient,  is  not  without  consid- 
erable danger  to  the  operator.  An  x-ray  hand  is  apt  to  be  the  reward 
of  the  too  zealous  inquirer.  If  one  does  much  x-ray  work  this  method 
of  estimating  the  vacuum  of  the  tube  should  not  be  chosen,  as  der- 
matitis of  a  more  or  less  serious  nature  is  sure  to  follow.  Under 
these  conditions,  a  skiameter  is  to  be  substituted  for  the  hand,  and, 
the  sooner  the  operator  learns  the  use  of  the  instrument,  the  bet- 
ter for  his  hands.  There  are  a  number  of  skiameters  on  the  mar- 
ket. They  are  all  based  upon  the  same  principle:  that  of  interposing 
between  the  tube  and  fiuoroscope  some  material  which  obstructs  the 
rays.  Small  squares  of  tinfoil,  or  other  suitable  materials,  are  ar- 
ranged in  a  circle.  All  the  squares  are  numbered.  By  looking  at 
the  skiameter  with  the  fiuoroscope  one  can  express  the  particular  de- 
gree of  the  vacuum  of  the  tube  by  the  number  on  the  square  that  ap- 
pears opaque  to  the  light  of  that  particular  tube.  An  ingenious  de- 
vice for  measuring  the  degree  of  vacuum  was  devised  by  Dr.  Carl 
Beck,  which  he  calls  an  osteoscope.  Instead  of  using  the  living  hand 
the  doctor  uses  the  hand  and  forearm  of  a  skeleton.  He  savs:  *'Tho 
bones  of  the  forearm  and  hand  are  fastened  to  a  sheet  of  pasteboard, 
or  similar  translucent  material.  By  being  inserted  in  the  frame  of  a 
fluorescent  screen,  it  can  be  moved  to  and  fro,  so  that  the  phalanges, 
the  carpus,  or  elbow  can  be  studied."  He  says  further:  *'If  a  tube 
shows  the  bones  of  the  osteoscope  light  gray  and  translucent,  it  is  of 
excessive  hardness;  the  contrast  is  insignificant,  aod  therefore  useless 
for  Eoentgen  examination.'^ 

Nature  of  the  Roentgen  Ray. — When  an  x-ray  tube  is  in  action 
certain  phenomena  are  observed.  If  a  low  tube  is  the  subject  of 
observation,  a  stream  of  violet  light  is  seen  passing  from  the  cathode 
to  the  anode.  These  rays  have  been  termed  cathode  rays.  The 
cathode  rays  are  sup])osed  to  consist  of  particles  of  matter  in  the 
tube,  and,  as  these  particles  of  matter  are  in  a  state  of  extreme  atten- 
uation, they  have  plenty  of  room  to  move  about,  and  travel  with 
great  velocity.  As  the  tube  gets  higher,  the  particles  of  matter 
have  still  more  room  to  move  about,  and  another  phenomenon  is  ob- 
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scrvalile.  Tiiat  part  of  the  glass  bulb  of  ihe  tube  which  is  in  front 
of  the  anode  begins  to  glow,  and  a  radiance  fills  the  bulb  of  the  tube. 
These  phenomena  have  been  known  to  the  scientific  world  for  many, 
many  years,  but  it  remained  for  Eoentgen  to  discover  that  BOmething 
is  coming  away  from  such  a  tube  which  is  capable  of  causing  fluores- 
cence in  other  substances  outside  of  the  tube,  Not  alone  does  the 
glass  of  which  the  bulb  is  made  fluoresce,  but  substances  like  platino- 
cyanide  of  barium,  spread  on  a  piece  of  cardboard,  also  fluoresce 
when  brought  into  the  vicinity  of  the  tube,  the  phenomena  of  fluores- 
cence extending  three  or  four  feet  away  from  tlie  tube.  Further- 
more, the  fluorescence  goes  on  whether  the  cardboard  side  is  turned 
toward  the  tube  or  that  side  upon  which  is  spread  the  fluorescent  sub- 
stance. It  is  evident,  therefore,  that  the  energy  or  matter  that 
comes  away  from  the  Crookes  tube  is  capable  of  penetrating  card- 
board. Again,  if  the  tube  is  covered  entirely  with  black  paper, 
which  is  impervious  to  sun  or  artificial  light,  it  will  not  interfere 
with  the  fiuoresconce  of  platinocyanide  of  barium.  Believing  that 
this  something  is  a.  form  of  ray,  Eoentgen  culled  it  an  x-ray.  That 
(his  ray  is  not  the  cathode  ray  has  been  proven  experimentally. 
Cathode  rays  are  deflected  by  a  magnet,  but  the  x-rays  cannot  he  de- 
flected by  any  known  means.  Koentgen  believes  that  the  x-rays  are 
longitudinal  vibrations  of  ether  of  extremely  small  wave  lengths. 
These  rays  penetrate  paper,  wood,  leather,  glass,  and  even  thin  sheets 
of  tinfoil.  Lead  is  quite  opaque  to  the  s-rays.  The  human  flesh  per- 
mits the  rays  to  pass  readily,  but  the  osseous  structures  throw  a  de- 
cided shadow  on  the  fluoroscopic  screen.  .  It  is  this  latter  phenom- 
enon of  the  x-ray  that  interests  the  medical  world,  and  has  become 
so  useful  in  the  diagnosis  of  foreign  bodies,  fractures,  dislocations, 
and  various  other  conditions. 

Bocntgon  made  the  observation,  also,  that  sensitized  plates  are 
affected  by  the  x-rays  in  the  same  way  as  by  ordinary  light,  and 
he  discovered,  further,  that  it  is  not  the  fluorescence  that  causes  the 
changes  in  the  plate,  but  the  x-rays  proper.  The  tube  can  ho 
wrapped  in  sunproof  paper,  yet  the  photographic  plate  will  he  af- 
fected, even  if  placed  three  or  four  feet  away  from  the  tube.  Plates, 
in  fact,  become  fogged  when  kept  in  the  same  room  where  the 
Eoentgen  tube  is  in  action. 

While  it  is  admitted  that  the  source  nf  the  x-rays  are  the  cathode 
rays,  emanating  from  the  negative  or  cathode  pole  of  the  tube,  Roent- 


FLUOROSCOPY.  411 

gen  maintains  that  the  x-rays  are  developed  at  the  point  where  the 
cathode  rays  impinge  on  the  side  of  the  wall  of  the  tube,  or  on  the 
anticathode;  and,  when  the  particles  of  matter  flying  off  from  the 
cathode  with  extreme  velocity  strike  an  object  in  the  tube,  a  new  ray 
is  produced  which  has  the  peculiar  property  of  penetrating  objects 
opaque  to  ordinary  light.  In  the  original  Crookes  tube  the  x-rays 
were  produced  at  the  point  where  the  cathode  rays  struck  the  glass 
wall  of  the  tube.  It  was  soon  found  that,  if  the  tube  remains  in  ac- 
tion for  some  little  time,  the  glass  at  the  tube  becomes  hot  from  the 
bombardment  of  the  particles  of  the  cathode  ray  against  it.  After 
a  while  the  glass  would  soften,  and  atmospheric  pressure  would 
puncture  the  tube.  As  the  cathode  rays  travel  in  a  straight  line,  the 
anode  of  the  tube  was  later  made  to  be  the  target  for  the  cathode 
rays,  to  spare  the  glass  from  ftequent  punctures.  This  latter  device 
was  of  extreme  importance,  because,  whereas  before  the  x-rays  were 
given  off  from  the  entire  tube  wherever  the  tube  was  struck  by  the 
cathode  rays,  now  the  x-rays  emanate  only  from  the  target,  thus 
concentrating  the  rays  materially. 

A  very  important  advance  was  made  by  Mr.  Herbert  Jackson,  of 
England,  in  making  the  x-ray  tube  a  proficient  instrument,  by  plac- 
ing the  anode  in  the  center  of  the  tube  and  making  the  cathode  a 
concave  disk,  instead  of  a  flat  surface.  The  concave  cathode  disk  has 
the  effect  of  bringing  the  cathode  rays  to  a  focus.  In  this  focus  the 
anticathode  (or  anode)  is  placed  at  an  angle  of  nearly  forty-five  de- 
grees. The  anode  is  made  of  platinum  to  withstand  the  tremendous 
heat  which  develops  at  this  point.  The  x-rays  emanate  from  this 
point  in  the  shape  of  a  cone.  Not  the  entire  cone  of  rays  is  of  the 
same  intensity,  for  the  rays  of  greatest  intensity  are  in  the  center 
of  the  cone.  This  cone-shaped  arrangement  of  the  rays  is  responsi- 
ble for  the  fact  that,  in  taking  x-ray  pictures,  if  the  plate  is  brought 
too  near  the  tube  it  will  cause  enlargement  of  the  object  skiagraphed. 
To  avoid  such  a  distortion  it  is  necessary  to  have  the  plate  about 
twenty  inches  from  the  anode  of  the  tube.  At  this  distance  the  rays 
begin  to  be  a  little  more  parallel,  the  angle  of  the  divergence  of  the 
rays  being  now  not  so  great. 

Fluoroscopy. — The  fluoroscope  has  proven  of  great  service  in 
medicine,  from  a  diagnostic  point  of  view.  In  locating  foreign  bodies 
it  is  at  times  superior  in  value  to  the  photographic  plate.  In  locat- 
ing, for  example,  a  foreign  body  in  the  esophagus,  the  fluoroscope 
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c-aunot  be  eqiinW  by  the  plate.  In  fact,  in  chest  examinations  this 
instrument  liuds  its  greatest  fluid  of  usefulness.  In  this  region  of  the 
body  the  examination  of  the  various  organs  in  motion  will  yield  con- 
siderable information.  One  must,  of  course,  be  tlioroughly  familiar 
with  the  physiologic  fluoroscopic  appearance  of  this  region  of  the  body 
before  the  pathologic  appearance  can  be  a|)preciated.  In  examining 
the  chest  with  the  fluoroscope,  tlie  clavicle,  the  scapula,  the  ribs,  the 
heart,  the  sternum,  the  vertebne,  and  the  large  blood-vessels,  all  throw 
their  distinctive  shadows  on  the  screen.  These  shadows  necessarily  vary 
in  their  outline  and  form  according  as  they  are  viewed  from  diffc-rent 
angles.  A  side  view  wii!  differ  from  that  in  front  or  back.  These 
shadows  will  also  differ  in  different  individuals-  The  lung  tissue  ad- 
mits a  ready  penetration  of  the  s-rays,  and  any  deviation  from  this 
transparency  points  to  congestion,  infiltration,  or  some  other  path- 
ologic changes  in  the  lung  tissue.  The  fluoroscope  will  find  a  useful 
field  in  the  diagnosis  of  incipient  tuberculosis.  The  position  of  the 
heart  admits  of  being  outlined  with  the  fluoroscope,  and  the  size  of 
the  shadow  will  assist  in  determining  the  degree  of  its  hypertrophy  or 
dilation.  The  extent  of  the  shadow  of  the  aorta  and  large  blood- 
vessels in  this  region  will  determine  the  presence  of  an  aneurism, 
The  fluoroscope  has  been  pressed  ijito  service  to  locate  gangrenous 
areas  in  the  lung  tissue  with  much  success.  It  is  ditticult  to  appreciate 
what  it  means,  both  to  the  patient  and  surgeon,  to  be  able  to  locate 
these  areas  with  precision,  for  it  becomes  a  comparatively  small  matter 
to  drain  an  area  in  the  lung  tissue  if  the  abscess  or  gangrenous  spot  can 
be  located.  On  physical  examination  alone  one  cannot  rely  positively 
for  the  localization  of  these  pathologic  areas.  Neither  palpation, 
percussion,  nor  auscultation  can  be  compared  in  value  to  the  informa- 
tion that  sight  will  give.  True,  with  the  fluoroscope  we  only  see 
a  shadow,  but  location  of  these  shadows  is  all  we  need  to  know. 
Plcuritie  effusions  and  pus  collections  can  be  seen  with  the  flunro- 
Bcope  with  surprising  clearness.  Foreign  bodies  in  any  part  of  the 
chest  can  be  located,  and  their  extraction  need  not  become  so 
hazardous  an  operation  under  the  guidance  of  the  fluoroscope.  In 
searching  for  foreign  bodies  the  plate  should  also  be  pressed  into 
service.  By  taking  skiagraphs  at  various  angles  the  location  of  the 
foreign  body  can  be  determined  more  accurately.  The  eame  is  iru« 
of  foreign  bodies  in  the  abdominal  cavity.  Foreign  bodies  in  llir 
stomach  and  intestines,  such  as  buttons  and  pins  swallowed,  can  be 
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located  with  the  fluoroseope  and  their  progress  through  the  intestines 
watched;  or,  if  arrested,  their  location  noted,  making  the  extraction 
by  the  surgeon  a  comparatively  simple  matter.  It  is  no  small  com- 
fort for  the  surgeon  to  watch  his  Murphy  button  coursing  through 
the  intestinal  tube. 

Quite  characteristic  is  the  fluoroscopic  picture  of  the  upper  ab- 
dominal region.  The  liver,  spleen,  kidneys,  and  the  pancreas,  in 
part,  give  shadows,  the  form  and  outline  of  which  should  be  studied 
under  physiologic  states.  The  up-and-down  motion  of  these  organs 
with  each  act  of  respiration  is  not  without  interest.  During  path- 
ologic states  these  rhythmic  excursions  of  the  organs  of  this  region 
are  disturbed,  and  we  may  be  assisted  by  the  fluoroseope  in  es- 
tablishing a  diagnosis.  Disease  of  this  region  of  the  body,  a  space 
scarcely  larger  than  the  palm  of  a  hand,  offers  considerable  difficulty 
in  diagnosis,  and  if  the  fluoroseope  and  plate  promise  ever  so  little 
in  clearing  up  a  diagnosis,  it  surely  deserves  recognition  and  skilled 
application. 

The  large  abdominal  blood-vessels  and  lumbar  vertebrae  have  also 
their  distinctive  shadows  on  the  fluorescing  screen,  and  aneurismal 
enlargements  may  thus  be  studied  with  the  fluoroseope.  The  fluoro- 
seope is  of  great  service  in  affections  of  the  joints,  and  here  in  some 
respects  it  will  give  more  valuable  information  than  the  plate  itself, 
because  a  joint  can  be  examined  in  its  various  motions,  particularly 
in  dealing  with  foreign  bodies  in  this  cavity.  In  fractures  and  dis- 
locations in  this  region,  as  well  as  in  others,  the  plate  will  give  more 
accurate  information.  A  fluoroscopic  examination  of  a  fracture, 
while  it  may  give  valuable  information,  will  never  compete  with 
the  information  that  a  plate  offers,  and,  furthermore,  a  plate 
remains  a  permanent  record — a  consideration  of  no  slight  im- 
portance when  treatment  is  to  be  instituted.  If  displacement  of  frag- 
ments exists,  with  a  radiograph  at  hand  their  proper  reposition  is 
greatly  facilitated.  In  fracture  cases  when  the  splints  are  in  posi- 
tion, or  plaster  cast  applied,  the  fluoroscopic  examination  will  show 
the  success  of  the  efforts  at  reposition. 

Before  dismissing  the  subject  of  fluoroscopy  a  note  of  warning 
should  be  given  to  the  operator  not  to  neglect  to  note  the  time  of 
exposure,  lest  he  expose  the  subject  too  long,  and  unintentionally  cause 
a  dermatitis.  By  noting  the  time,  he  is  not  so  apt  to  overexpose  his 
subject. 
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Skiagrapliy. — Our  knowledge  of  bone  injuries  liaa  been  im- 
mensely enlarged  sinee  the  discover)'  of  the  x-rays,  and  this  can 
readily  be  understood  when  we  eoufiider  the  fact  that  lo  ihi?  sense 
of  touch  has  been  added  the  aenae  of  sight  in  dc-aling  with  bone  in- 
juries. We  are  able  with  the  aid  of  these  rays  actually  to  see  the 
damage  inflicted.  Necessarily,  not  alone  the  diagnosis,  but  the 
method  of  treatment,  has  been  vastly  enriched  by  the  x-rays.  A 
properly  executed  skiagraph,  taken  at  a  proper  angle,  will  lend  a 
wealth  of  information  about  the  bone  injury.  It  will  show  the  frac- 
ture clearly,  it  will  give  precise  information  of  the  position  of  the 
fragments  of  the  displacement,  and  to  what  extent  the  fragments 
themselves  have  been  damaged.  A  suiiple  fracture  of  a  bone  is  amen- 
able to  treatment,  which  requires  the  observance  of  but  one  essential 
point,  via:  immobilization.  Not  so,  however,  with  a  fracture  where 
bone  has  been  crushed,  where  the  fragments  have  become  displaced, 
and  possibly  pieces  of  bone  chipped  off.  Here  immobilization  alone 
will  not  suflice.  Proper  reduction  followed  by  immobilization  h 
necessary.  It  is  in  these  serious  and  complicated  conditions  of  in- 
jury that  the  Roentgen  rays  illuminate  so  brilliantly  the  pathologic 
field.  Here  most  complicated  niaiiipulationa  will  be  called  for  to 
remedy  the  prevailing  conditions.  Intelligent  and  carefully  executed 
reposition  of  fragments  and  correction  of  displacement  and  deformity 
are  only  possible  under  the  leadership  of  the  Roentc;en  rays — a  light 
that  shows  the  heretofore  invisible  and  points  out  the  heretofrre  un- 
knowable. In  these  complicated  iujuriea  the  fluoroseope  should  be 
pressed  into  service,  and  the  examinations  made  in  the  various  planes 
so  aa  to  become  acquainted  with  the  entire  field  of  injurj-.  Only  iu 
this  manner  can  a  mental  picture  of  the  entire  injury  be  obtained. 
In  taking  an  x-ray  picture  the  skiagraph  wilt  only  show  a  shadow  of 
one  plane  of  the  object.  While  some  fractures  will  show  up  well  in 
one  picture  alone  if  the  proper  plane  is  caught,  it  is  not  advisable  to 
rely  upon  one  skiagraph  in  all  cases.  Each  fracture  should  lie  ski- 
agraphed  in  at  least  two  planes ;  if  possible, one  at  a  right  angle  to  the 
other.  Indeed,  in  some  bone  injuries  it  may  be  necessan,'  to  skia- 
graph in  three  or  four  different  planes  before  the  proper  extent  of 
the  injury  can  be  elucidated.  In  some  regions,  like  the  shoulder,  for 
example,  it  is  not  possible  to  skiagraph  so  that  one  plane  should  be 
at  right  angle  to  the  other,  because  the  body  wi!!  not  permit  such  a 
position.     Under  these  conditions  an  anterior  anil  a  posterior  plane 
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can  be  taken,  or  else  one  picture  taken  at  an  acute  angle.  Indeed,  in 
a  fracture  of  the  surgical  neck  of  the  humerus,  a  picture  taken  at 
an  acute  angle,  with  the  plate  resting  on  the  scapular  region,  and 
the  tube  in  front  of  the  patient  at  an  acute  angle  to  the  plate,  will 
show  markedly  the  usual  displacement  of  the  upper  fragments.  It 
will  show  the  displacement  somewhat  exaggerated,  but  the  picture 
will  give  one  an  excellent  idea  of  how  best  to  reduce  the  displace- 
ment. In  these  complicated  fractures  the  reposition,  if  possible, 
should  be  done  under  the  guidance  of  the  fluoroscope.  Particularly 
is  this  method  of  reposition  to  be  advocated  when  fractures  involve 
structures  that  enter  into  the  formation  of  a  joint.  Displacement  of 
fragments  that  would  be  of  little  significance  in  other  parts  of  the 
body,  and  would  not  cause  impairment  of  function,  when  they  occur 
in  the  joint  may  turn  out  to  be  potent  agents  in  causing  serious  func- 
tional derangement.  The  ingenuity  of  tlie  operator  will  be  taxed  quite 
frequently  to  determine  what  plane  of  the  fracture  to  depict  on  the 
plate  to  show  up  the  fracture  to  the  best  advantage.  This  can  best  be 
discovered  by  making  a  thorough  fluoroscopic  examination  before  de- 
ciding on  the  plane  for  the  skiagraph.  In  certain  injuries  it  would  be 
impossible  to  do  this.  Under  these  conditions  we  must  rely  wholly  on 
the  skiagraph  alone.  For  example,  in  injuries  of  the  hips  a  fluoro- 
scopic examination  can  scarcely  be  carried  out;  in  injuries  of  this 
nature,  a  skiagraph  taken  with  the  patient  lying  on  the  back,  and  a 
second  one  with  the  patient  on  the  abdomen,  will  give  us  all  the  data 
necessary  for  a  diagnosis ;  and  the  study  of  these  two  pictures  will  sug- 
gest other  modifications  in  the  position,  should  such  change  be  neces- 
sary. 

In  severe  and  complicated  fractures  it  is  a  wise  procedure  to  ob- 
tain a  skiagraph  of  the  normal  or  sound  side.  By  doing  this  we  have 
a  plate  of  the  normal  x-ray  appearance,  and  it  will  be  of  excellent  serv- 
ice for  comparison  with  the  injured  or  pathological  side.  Indeed,  in 
medico-legal  cases  this  should  not  be  neglected,  because  in  this  way 
even  the  uninitiated  can  be  made  to  understand  the  difference  be- 
tween the  two  negatives. 

Technique  of  Skiagraphy. — In  taking  a  radiograph,  the  subject, 
the  tube,  and  the  plate  must  be  in  a  certain  relation.  The  part  to 
be  taken  must  rest  against  the  film  side  of  the  plate  and  be  situated 
between  the  plate  and  x-ray  tube.  As  our  source  of  the  light  is  from 
the  anode  of  the  Crookes  tube,  we  should  place  the  anode  parallel  to 
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the  piate,  so  that  the  surface  of  the  latter  should  receive  an  equal 
quantity  of  rays.  The  whole  surface  of  the  plate,  as  it  were,  ehould 
be  bathed  in  the  rays  ('oiiiiiig  from  the  anode.  The  region  that  i& 
to  be  the  point  of  partieular  search  should  be  opposite  the  center  of 
the  plate,  and  an  imaginary  line  drami  from  the  center  of  the  anode 
should  pass  through  Ihe  center  of  the  sensitized  plate.  The  dis- 
tance of  the  anode  of  the  tnbe  from  the  plate  should  be  abont  2l) 
inches.  In  this  space  of  3(t  inches  should  be  placed  the  part  to  bo 
exposed.  In  making  a  shadowgraph  of  the  chest  and  alidomen,  the 
distance  of  the  anode  from  the  plate  will  have  to  be  increased,  us  in 
some  subjects  the  diameter  of  these  parts  will  be  almost  20  inches. 
Under  such  conditions  the  tube  should  be  get  about  8  or  10  inches 
from  the  nkin  of  the  subject.  It  is  very  essential  to  make  the  patient 
as  comfortable  as  possible  during  the  exposure,  as  otherwise  the  pa- 
tient will  not  be  able  to  keep  the  part  quiet  long  enough  to  obtain  a 
satisfactory  picture.  Particularly  is  this  the  case  when  x-ray  pic- 
tures are  taken  with  the  static  machine,  for  the  exposures  arc  then 
very  much  longer  than  with  the  induction  coil.  The  degree  of  the 
vacuum  of  the  tube  should  be  determined  before  an  x-ray  picture  is 
to  be  made.  If  the  bones  of  the  hand  show  up  partly  black,  the  tobo 
is  low  enough  for  radiography.  In  fact,  if  two  or  more  pictures  are 
to  be  taken  with  the  same  tube,  before  each  one  of  the  exposures  th« 
tube  should  be  tested.  The  tube  being  in  good  condition  and  the  pa- 
tient and  the  plate  in  proper  position,  the  current  is  turned  on  and 
the  proper  exposure  made. 

Time  of  Exposure. — The  length  of  time  required  for  exposure 
in  order  to  obtain  a  good  skiagraph  wili  naturally  vary  materially  with 
the  region  to  be  x-rayed,  and  with  the  subject  under  consideralion. 
The  shoulder  of  one  subject  may  retjuire  less  exposure  thau  the  elbow 
of  another.  It  is  the  amount  of  lissiie,  adipose  or  otherwise,  that 
the  rays  have  to  penetrate  that  must  be  taken  into  consideration. 
The  capacity  of  the  machine  with  which  the  operator  is  working 
must  also  be  recognized.  For  example,  an  induction  coil,  the  primary 
core  of  which  will  take  30  amperes,  with  a  good  working  Inlw,  will 
generate  a  volume  of  .x-rays  far  above  that  of  another,  say,  with 
only  a  capacity  of  12  amperes.  The  length  of  time  of  the  exfxisure 
in  the  latter  case  must  necessarily  lie  increased,  in  order  to  get  a 
radiograph  of  the  same  density  and  clearness  as  in  Ihe  first  instance. 
The  vacuum  of  the  tube,  also,  being  such  a  variable  entity,  is  a 
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factor  that  must  be  dealt  with  constantly.  Some  tubes  with  an  in- 
duction coil  of  less  capacity  will  do  better  work  than  another  tube 
of  less  efficiency,  but  attached  to  a  machine  of  a  larger  capacity. 
The  volume  of  current  that  the  tube  can  use  up,  so  to  say,  is  the 
factor  that  determines  the  resulting  richness  of  x-rays.  With  an 
induction  coil  of,  say,  15  ampdres'  capacity,  and  a  good  working  tube, 
the  time  of  exposure  of  the  various  regions  of  the  body  should  con- 
form to  the  following  table: — 

Hand    6  to  10  seconds 

Elbow   10  "  15 

Shoulder    30  "  40 

Chest    30  "  40 

Neck    10  "  15 

Head    60  "  70 

Hip    90  "  120 

Thigh    40  "  50        '* 

Ankle   8  "  10        " 

Foot 20  "  30        " 

If  a  static  machine  is  used  to  excite  the  tube,  the  length  of  time 
of  exposure  should  be  the  following: — 

Hand    3  to  4  minutes 

Elbow     6  "  7 

Shoulder    10  "  12 

Chest    15  "  20 

Neck 10  "  15 

Thigh    10  •*  12 

Ankle   8  "  10 

Foot    8  "  10 

The  plate,  having  been  properly  exposed,  is  now  ready  for  the 
developing  solution.  It  should  be  at  once  removed,  so  that  no  more 
x-rays  can  reach  it..  It  should  be  protected  from  heat  and  moisture, 
as  well  as  from  strong  lights. 

Foreign  Bodies. — The  location  of  foreign  bodies  by  means  of  the 
x-ray  is  at  times  a  simple  process,  but  at  other  times  it  may  be  ex- 
ceedingly difficult.  Only  those  foreign  bodies  which  cast  a  shadow 
will  admit  of  being  located  by  the  Roentgen  rays.  Foreign  bodies 
swallowed  by  children,  or  accidentally  by  adults,  can  be  located 
fluoroscopically  quite  readily.    Their  removal,  however,  will  not  be  so 
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easy  a  task.  Foreign  bodies  in  the  esophagus  and  other  parts  of  the 
gastro-intestinal  tract  will  show  up  very  readily  with  the  fluoroscope, 
and  their  location  can  be  studied  by  this  means.  As  a  rule,  these 
cases  will  require  specially  constructed  instriimenta  for  their  removal, 
Under  the  guidance  of  the  x-rays  the  removal  of  foreign  bodies  with 
these  special  instruments  may  readily  be  accomplished.  The  greatest 
difficulty  will  be  encountered  with  foreign  bodies  in  the  larynx, 
trachea,  and  bronchi ;  but  even  from  these  locations  the  efforts  at  re- 
moval have  been  crowned  with  success  under  the  x-ray  light.  For- 
eign bodies  arrested  in  the  stomach  and  intestines  will  call  for  surgi- 
cal measures  for  their  removal,  but  oven  here  the  Huornecope  will  give 
the  operator  valuable  data  as  to  the  location  and  position  of  the  of- 
fending body.  Quite  another  problem  arises  with  foreign  bodies  in 
the  tissues,  such  as  in  bullet  wounds  or  those  made  by  other  niissilea. 
Here  the  localization  of  the  missile  becomes  an  important  matter. 
Take,  for  example,  a  bullet  that  has  entered  the  arm.  A  skiagraph 
will  show  the  foreign  body  by  means  of  a  shadow.  The  question  now 
is:  what  is  the  esact  location  of  this  body?  Is  it  1  inch,  or  more, 
from  the  surface?  Docs  it  rest  on  the  hone,  or  ia  it  merely  under 
the  skin  ?  There  are  a  great  number  of  methods  advised  for  localiza- 
tion of  foreign  bodies  in  the  limbs,  but  the  simplest  one  is  the  follow- 
ing: Let  us  imagine  that  we  are  dealing  with  a  bullet  wound  in  the 
thigh.  With  the  fluoroscope  we  determine  the  horizontal  ajid  ver- 
tical planes  of  the  bullet.  These  two  planes  are  marked  on  the  skin 
of  the  thigh  with  iodine  or  silver  nitrate.  With  a  piece  of  adhesive 
plaster  four  letters  made  of  wire  are  pasted  on  the  skin  at  the  ends 
of  two  imaginary  lines  passing  through  the  limb  in  the  plaues  mapped 
out  previously  with  the  fluoroscope.  We  shall  have  then  the  wire  let- 
ter .4  anteriorly,  the  letter  B  posteriorly,  and  C  and  D  to  the  right 
and  left  of  the  imaginary  line.  The  limb  is  now  skiagraphcd,  and 
the  distance  of  the  shadow  of  the  four  wire  letters  from  the  ghadow 
of  the  bullet  on  the  x-ray  plate  will  indicate  the  position  and  location 
at  the  foreign  body  in  the  limb.  This  method  of  localization,  as  a 
rule,  will  give  the  surgeon  a  good  idea  of  the  location  of  the  bullet, 
and  he  will  avoid  making  unnecessary  incision  in  search  for  the  of- 
iending  missile.  In  foreign  bodies  in  the  hand,  such  as  pieces  of  a 
needle  or  pin,  the  following  simple  method  of  localization  will,  as  a 
rule,  be  sullicient:  The  hand  of  the  patient  is  held  against  the  fluoro- 
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€Cope,  the  operator  fixes  his  eye  on  the  foreign  body,  and  moves  the 
fluoroscope  and  hand  of  the  patient  to  right  and  left  in  front  of  the 
x-ray  tube.  In  doing  this  careful  observation  will  show  that  the 
shadow  farthest  away  from  the  eye  of  the  observer  will  move  more 
rapidly  across  the  fluoroscopic  field.  If  the  palm  of  the  hand  is 
pressed  against  the  fluoroscope,  and  the  needle  is  lodged  between  the 
bone  and  back  of  the  hand,  then  by  gently  moving  the  hand  to  right 
and  left  the  shadow  of  the  needle  will  be  found  moving  across  the 
field  of  vision  with  more  rapidity  than  the  shadow  of  the  bone  in 
front  of  it;  and  vice  versa,  if  the  needle  is  in  front  of  the  bone.  To 
verify  this,  a  very  simple  experiment  will  suffice:  Fasten  a  needle  to 
the  back  of  the  left  hand  with  a  piece  of  adhesive  plaster;  stand  in 
front  of  the  x-ray  tube,  and  press  the  palm  of  the  hand  against  the 
back  of  the  fluoroscope.  It  will  be  seen,  on  moving  the  hand,  that 
the  shadow  of  the  needle  crosses  the  field  of  vision  much  faster  than 
the  shadow  of  the  phalangeal  bones.  Reverse  your  hand,  and  the 
phalangeal  bones  will  travel  across  the  fluoroscope  more  rapidly.  The 
horizontal  plane  is  then  marked  out  with  silver  nitrate  or  iodine. 
Such  data  will  give  much  valuable  information  to  the  surgeon  in  re- 
moving the  foreign  body. 

In  foreign  bodies  in  the  chest  cavity  the  problem  of  localization 
•can  be  attacked  in  the  following  way,  utilizing  a  well-known  algebraic 
formula : — 


If  two  lines  are  drawn  between  two  parallel  lines  so  as  to  cross  each 
other,  two  triangles  will  be  formed,  the  angles  of  which  are  the  same. 
If  a  line  be  drawn  through  the  angles,  the  parts  of  this  line  inter- 
<;epted  by  the  triangles  will  bear  the  same  relation  to  each  other  as 
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the  parallel  lines,  between  which  the  triangles  are  formed.     The 
equation  will  now  be  as  follows : — 

a  :  b  :  :  o  —  x  :  x 

bXc— X       bXo 

or  X  =  — — or      ,   ■    =  X 

a  a  -|-  b 

If  a  =  6,  b  =  2,  0  =  12,  then  x  =  3 

a  a  -h  b 

It  can  readily  be  seen  that,  if  the  value  of  three  lines  are 
known,  the  fourth  can  be  found.  The  three  measurements  necessary 
are  the  lines  a,  b,  and  c;  and  their  value,  by  way  of  illustration,  is 
found  in  the  following  way:  Take  a  large  book,  like  Polk's  directory 
or  the  "United  States  Pharmacopoeia'^;  place  a  coin  in  any  part  of 
the  book;  place  the  book  over  a  sensitive  plate,  and  make  the  ex- 
posure so  that  an  imaginary  line  drawn  from  the  center  of  the  anode 
of  the  tube  should  pass  obliquely  through  the  book.  The  distance 
of  the  anode  from  the  photographic  plate  in  a  straight  line  should  be 
measured  and  recorded.  Let  us  say  that  this  distance  is  18  inche^s. 
This  known  quantity  corresponds  to  the  letter  C  in  the  above  draw- 
ing. The  oblique  line  of  rays  from  the  anode,  above  spoken  of,  repre- 
sents the  line  D  in  the  drawing.  Now  an  exposure  is  made  lon«^ 
enough  to  give  a  good  shadow  of  the  coin  on  the  plate.  This  having 
been  completed,  the  book  and  plate  should  retain  their  position  and 
the  tube  be  moved  to  the  other  side  of  tlie  ])late,  in  the  same  hori- 
zontal position,  so  that  an  imaginary  line  from  the  center  of  the 
anode  should  again  jni^s  oblitjuely  through  the  book.  This  line  of 
rays  will  correspond  to  the  line  E  in  the  drawing.  The  distance  be- 
tween the  first  and  second  positions  of  the  tube  should  now  be 
measured  and  noted.  Say  it  was  10  inches,  this  known  quantity 
gives  us  the  length  of  the  line  a  in  our  drawing.  The  plate  is  again 
exposed  for  a  sufficient  length  of  time.  It  is  very  evident  from  what 
has  been  said  that,  as  a  result  of  these  two  positions  of  the  tube,  the 
ravs  will  cross  each  other,  the  same  as  the  two  lines  D  and  E  cross 
each  other  in  the  drawing.  When  the  plate  is  developed  it  will  be 
seen  that  the  coin  has  two  shadows  on  the  plate.     The  distance  be- 
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tween  these  shadows  on  the  plate  is  now  measured.  Let  us  say  that 
this  distance  is  2  inches.     Our  equation  runs  then  as  follows: — 

The  distance  of  the  tube  from  plate 18  inches 

The  distance  between  the  two  positions  of  the  tube 10        " 

The  distance  between  the  two  shadows  on  the  plate 2        " 

The  three  measurements  being  known  the  fourth  is  easily 
found : — 

2X18  =  36-!-6  +  2  =  8=4i  inches  or  ^^4  =  » 

a       b 

The  coin  then  in  the  book  is  4V2  inches  from  the  surface  where  the 
plate  was  situated  during  the  exposure.  A  book,  however,  has  three 
dimensions;  hence  the  position  of  the  coin  in  all  of  the  three  planes 
must  be  located.  The  three  measurements  thus  obtained  will  give 
exactly  the  location  of  the  coin.  With  foreign  bodies  in  the  chest 
the  same  method  may  be  used.  Here,  however,  only  one  picture  is 
really  necessary  to  find  out  the  depth  of  the  bullet  from  the  surface. 
The  horizontal  and  vertical  planes  in  which  the  foreign  body  is  lodged 
can  be  found  with  the  fluoroscope  alone. 

Developing  tJie  Plate, — There  are  many  "developers"  on  the  mar- 
ket, but  the  most  convenient  ones  for  a  physician  are  those  that  are 
put  up  in  small  packages  ready  for  use  when  dissolved  in  water.  The 
so-called  "metol-hydrochinone"  developer  is  as  serviceable  a  developer 
as  any.  The  chemicals  come  in  two  papers,  put  up  like  a  Seidlitz 
powder.  These  two  powders  are  dissolved  in  4  ounces  of  cold 
water.  Hot  water  would  dissolve  the  gelatin  coating  of  the  plate, 
and  therefore  no  heat  should  come  in  contact  with  the  sensitized 
plate.  The  powder  having  thoroughly  dissolved,  the  solution  is  ready 
for  the  plate,  and  can  be  put  into  the  tray.  If  a  large-sized  tray  is 
used,  two  or  three  packages  should  be  dissolved.  The  quantity  of 
"developer"  should  be  sufficient  to  cover  the  plate  completely.  In  a 
tray  for  an  8  by  10  plate  8  ounces  of  developer  is  quite  sufficient. 
That  means  two  powders.  Besides  the  "developer"  a  "fixing"  solu- 
tion is  necessar}'.  The  latter  solution  consists  of  saturated  solution 
of  hyposulphite  of  soda — known  as  "hypo."  To  a  pint  of  cold  water 
add  about  5  ounces  of  hyposulphite  of  soda  crystals  and  dissolve  thor- 
oughly. This  makes  the  fixing  bath.  It  should  be  put  in  the  tray, 
next  to  the  tray  with  the  "developer."     The  room  having  been  abso- 


liitaly  darkened,  and  the  rubj  lamp  lighted,  the  dt-velnping  may  be 
proceeded  with.  The  plate  is  removed  from  the  envelope  and  im- 
mersed in  the  developing  solution.  Care  should  be  lakeu  to  cover 
the  plate  with  the  solution  with  the  tirst  sweep,  as  otherwise  the 
piate  wUl  develop  unevenly  and  result  in  a  faulty  "negative."  The 
length  of  time  necessary  to  develop  a  plate  will  depend  on  many  fac- 
tors: on  the  degree  of  the  exposure,  the  parts  radiographed,  the 
quality  of  the  plate,  as  well  as  the  strength  of  the  developing  solu- 
tion. Some  plates  develop  slower  than  others.  The  operator  will 
have  to  gain  personal  experience  on  this  auhject,  in  order  to  avoid 
"overdeveloping"  or  "underdevel oping"  his  plate.  But  for  a  general 
guidance  tliis  much  can  be  said  on  the  subject:  When  the  plate  is 
first  imniorsed  in  the  solution  it  is  white.  Gradually  the  sliadow  of 
the  part  ejiposed  will  appear,  and  the  part  not  taken  up  by  the  shadow 
will  gradually  turn  brown,  and  then  black.  The  part  taken,  however, 
still  remains  white.  Gradually  the  white  will  fade,  and  this  part  of 
the  plate  becomes  brown  also.  When  the  shadow  on  the  plate  of  the 
object  radiographed  becomes  brown,  and  the  sides  of  the  plate  black- 
ish in  color,  then  the  plate  is  fully  "developed."  The  plate  is  now 
removed  from  the  "developer"  and  rinsed  off  in  cold  water  and  at 
once  placed  in  the  "fixing  bath."  The  plate  now  needs  a  little  fur- 
ther watching.  Although  the  filni  side  of  the  plate  has  become 
brown,  the  back  of  the  plate,  or  glass  side,  is  still  white.  The  plate 
must  be  kept  in  the  "fixing"  solution  until  this  white  background  dis- 
appears, and  the  entire  plate,  front  and  back,  becomes  brown.  The 
plate  now  needs  to  be  washed  in  cold  water  to  dissolve  off  the  "fixing 
solution."  This  can  be  done  by  putting  the  plate  in  a  tray  filled 
with  water,  allowing  it  to  remain  in  the  water  for  one  hour.  At  the 
end  of  this  time  the  plate  is  removed  and  allowed  to  dry.  The  plate 
should  now  be  protected  from  dust,  which  would  adhere  to  the  wet 
film  of  the  piflte.  When  the  plate  is  dry  it  remains  a  permanent 
record  of  the  part  x-rayed,  and  is  called  a  "negative."  From  this 
negative  any  number  of  prints  may  be  made  on  paper,  but  while  the 
bone  in  the  "negative"  shows  up  white,in  the  print, or  so-called  "posi- 
tive," the  bone  shows  up  dark.  The  developing  solution,  as  well  as 
hypo,  may  be  used  again,  and  these  solutions  will  keep  well  in  tightly 
corked  bottles.  Half  a  dozen  plates  may  be  developed  in  the  same 
solution.  After  this  the  "developer"  will  weaken  and  should  be  dis- 
carded. 
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Interpretation  of  the  X-ray  Plate. — Nothing  needs  more  care  and 
guardedness  in  radiography  than  the  proper  interpretation  of  x-ray 
pictures.  Absolute  familiarity  with  the  normal  x-ray  appearance  of 
the  various  anatomic  parts  of  the  human  skeleton  is  necessar}'  before 
the  interpretation  of  the  pathologic  is  possible.  The  great  majority 
of  fractures  will,  of  course,  be  easily  elucidated  from  the  Roentgen 
plate,  but  some  radiographs  of  fractures  will  not  admit  such  a  ready 
interpretation.  If  an  x-ray  picture  shows  up  the  fracture,  nothing 
can  be  more  positive  in  pointing  out  the  injury;  but,  if  only  one 
radiograph  is  taken  of  a  part  and  no  fracture  is  shown,  it  does  not 
mean  that  a  fracture  does  not  exist.  An  oblique  fracture  of  the  tibia, 
for  example,  may  exist,  and  an  x-ray  picture,  taken  in  an  antero 
posterior  direction,  may  not  show  up  the  injury  at  all.  Not  so,  how- 
ever, if  a  lateral  view  is  taken.  In  this  picture  the  fracture  will  show 
up  well.  It  is  therefore  necessary  to  radiograph  an  injury  in  at  least 
two  projecting  planes.  After  the  plate  is  developed  and  dried  it 
should  be  carefully  scrutinized  and  the  relation  of  parts  studied.  It 
is  necessary  to  bestow  the  utmost  care  in  reading  a  plate  before 
coming  to  a  definite  decision  about  the  case.  The  position  of  the 
parts  while  on  the  plate  should  be  considered  in  interpreting  the 
radiograph.  Nor  should  it  be  forgotten  that  an  x-ray  plate  may 
show  decided  anatomic  defects,  and  yet  the  function  of  the  bone 
may  be  very  good.  A  faultily  united  fracture  does  not  necessarily 
mean  bad  functional  results.  This  is  an  important  consideration, 
and  must  be  remembered  in  interpreting  x-ray  pictures.  When  frac- 
tures, with  little  or  no  displacement,  and  with  little  or  no  subjective 
or  objective  symptoms,  are  radiographed,  and  the  best  possible  pro- 
jecting plane  of  the  fracture  not  caught,  the  plate  may  present  great 
difficulty  in  reading,  and,  unless  the  utmost  care  is  bestowed  on  it, 
such  a  plate  may  be  misinterpreted.  Vigilance,  knowledge  of  the 
normal  x-ray  appearance  of  bone,  and  careful  scrutiny  of  well-devel- 
oped plates  will  doubtless  avoid  misinterpretation. 

Hand. — The  hand  is  very  readily  shadowgraphed.  The  tissues 
are  thin  and  easily  penetrated  by  the  rays.  The  bones,  also,  are  not 
massive.  In  radiographing  for  injury  of  this  region,  the  palm  of 
the  hand  should  rest  on  the  plate.  Should  the  fluoroscope,  however, 
show  that  this  antero-posterior  plane  does  not  show  up  the  injury  ad- 
vantageously, then  the  back  of  the  hand  may  be  made  to  rest  on  the 
plate.     Indeed,  in  dislocations  of  the  phalanges,  or  in  foreign  bodies 


iu  the  hand,  a  side  view  will  be  necessary  to  clear  up  the  diagnosis. 
Ill  taking  a  latural  view  of  the  hand  care  should  be  taken  not  to  have 
tlio  shadows  of  all  the  metat'arpal  bones  fall  on  each  other,  as  this 
would  make  the  plate  worthless.  By  modifying  this  lateral  view  a 
little,  and  taking  the  picture  at  a  slight  angle,  the  metacarpal  bones 
and  phalanges  will  show  up  separately  on  the  plate.  The  normal 
hand  should  be  carefully  studied,  particularly  the  carpal  bones. 
Here,  on  account  of  the  irregularity  of  the  bones,  certain  shadows 
will  be  seen  on  the  plate  that  should  not  be  mistaken  for  pathologic 
lesions.  The  bones  entering  into  the  formation  of  the  wrist  joint 
should  also  be  studied  in  the  skiagraph.  In  Colles's  fracture  a  skia- 
graph taken  in  an  antero-posterior  position  may  not  show  the  frac- 
ture, or,  if  the  fracture  does  appear,  the  degree  of  displacement  of 
the  lower  fragment  may  not  show  at  all.  It  is  essential,  therefore,  to 
obtain  an  x-ray  picture  of  the  injury  in  a  lateral  position.  The  dis- 
placement will  then  be  shoiiTi,  which,  after  all,  is  the  important  con- 
sideration in  fracture  of  the  carpal  end  of  the  radius. 

Elbow  .Joint. — This  joint  is  best  shown  in  two  views:  The  an- 
tero-posterior and  the  lateral.  The  relation  of  the  head  of  the 
radius  to  the  joint  should  be  noted  in  the  normal  condition.  The 
olecranon  process  of  the  ulna  is  best  shown  in  the  side  view,  and,  as 
this  part  of  the  ulna  is  frequently  the  seat  of  injury,  it  should  be 
studied  with  care.  In  fractures  of  the  olecranon  procesB,  pieces  of 
the  bone,  becoming  detached,  may  find  their  way  into  the  joint  cavity. 
This  accident  does  not  necessarily  produce  functional  disturbance  of 
the  joint.  A  case  of  this  kind  came  under  personal  observation. 
The  patient,  a  boy  of  14,  sustained  an  injury  to  the  elbow  joint.  The 
skiagraph  showed  a  fracture  of  the  lower  end  of  the  humenis,  and 
also  a  fracture  of  the  olecranon  process  of  the  ulna.  A  piece  of  bone 
detached  from  the  olecranon  process  lodged,  apparently,  in  the  joint. 
Various  manipulations,  under  the  guidance  of  the  fluornacopc,  failed 
to  displace  the  fragment.  Keduction  and  immobilization  of  the  other 
part  having  been  accomplished,  the  parents  were  told  that  it  might 
be  necessary  at  some  subsequent  time  to  remove  the  fragment  of 
bone  from  the  joint  by  operation.  The  fracture  healed  up  well,  with 
complete  restoration  of  functions.  Although  the  fragment  can  even 
now  be  seen  in  the  joint,  no  impairment  of  function  is  experienced  by 
tlio  boy. 
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Shoulder, — A  radiograph  taken  of  the  region  of  the  shoulder  will 
show  the  head  of  the  humerus,  the  acromion  and  coracoid  processes 
of  the  scapula,  the  glenoid  cavity,  the  clavicle,  and,  if  the  radiograph 
is  well  executed,  also  the  outline  of  the  scapula,  as  well  as  of  the  ribs. 
The  shadows  of  these  various  structures,  and  their  relation  to  each 
other,  should  be  noted;  also  the  space  between  the  outer  end  of  the 
clavicle  and  the  acromion  process  of  the  scapula.  In  injuries  to  this 
region  the  plate  should  be  placed  behind  the  patient,  the  latter  lying 
on  his  back,  with  the  tube  immediately  in  front  of  the  patient.  A 
lateral  view  of  the  region  is  best  taken  with  a  Roentgen  tube  at  an 
angle  with  the  plate.  By  doing  this,  in  case  a  displacement  of  the 
upper  fragment  exists  in  fracture  of  the  surgical  neck  of  the  humerus, 
such  a  deformity  will  show  up  well,  and  subsequently,  when  proper 
reduction  has  b^en  accomplished,  another  skiagraph  taken  at  the 
same  angle  will  ahow  the  improvement  very  vividly.  In  fractures  of 
this  region  the  tendency  to  overriding  is  very  great,  and  it  is  no 
small  problem  to  keep  the  fragments  of  the  bone  properly  reduced. 
With  the  aid  of  the  fluoroscope,  however,  the  treatment  of  these 
fractures  becomes  much  simplified.  Occasionally  it  will  be  necessary 
to  take  a  radiograph  of  the  shoulder  region  with  the  patient  lying 
on  the  abdomen,  but,  as  a  rule,  an  antero-posterior  and  lateral  view 
will  be  sufficient  to  show  up  injuries  of  this  region  on  the  plate. 

Chest  and  Neck. — The  chest  and  neck  mav  be  well  illustrated  in 
the  radiograph  when  taken  in  an  antero-posterior  position.  The  ribs 
show  up  well,  and  in  a  good  plate  the  curves  of  the  ribs  will  also 
show  up  well.  The  sternum,  the  shadow  of  the  heart,  and  the  shadow 
of  the  large  vessels  can  be  studied  from  the  front  view.  In  this 
anterior  view  the  ribs  of  the  front  region  of  the  chest  also  will  show 
up  well.  Should  it  be  desired  to  bring  out  the  posterior  section  of 
the  chest  on  the  plate,  the  patient  had  better  lie  on  the  stomach, 
with  the  plate  against  the  chest  wall.  The  shadow  of  the  medi- 
astinum on  a  plate  taken  from  behind  forward  will,  of  course,  be 
different  than  a  plate  taken  from  before  backward.  The  position  of 
the  clavicle  in  these  two  pictures  should  be  noted.  The  neck  may 
be  radiographed  from  the  front,  back,  and  sides.  In  a  front  view 
the  bodies  of  the  vertebra*  will  show  up  best,  as  well  as  the  trans- 
verse processes.  In  a  posterior  view  the  arch  of  the  vertebrae  will 
be  best  depicted,  while  the  lateral  view  will  show  the  spinous  proc- 
esses best.     In  locating  foreign  bodies  one  or  all  of  these  positions 
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may  be  necessary  before  a  proper  localizatiun  of  the  body  is  adniia- 
eiblo. 

Abdomen. — The  skiagraph  and  fluoroscope  have  been  preased  into 
service  to  assist  in  the  diagnosis  of  calculi  of  the  various  abdominal 
organs,  as  well  as  in  foreign  bodies  in  this  region.  The  diagnosis  of 
calculi  in  the  various  abdominal  organa  is  often  attended  with  diffi- 
culty, and  under  many  conditions  no  diagnosis  of  calculi  can  be  estab- 
lished. It  is  therefore  of  no  small  moment  to  have  such  an  important 
means  of  diagnosis  at  hand  as  the  x-rays  have  proven  to  be  in  at 
least  a  lunited  number  of  cases.  Gall-Madder  calculi  have  been  diag- 
nosed with  the  Roentgen  rays  in  a  sufficient  number  of  cases  to  justify 
exposure  of  the  patient  to  the  rays  in  all  cases  of  suspected  cholelithi- 
asis. The  patient  is  to  lie  on  the  abdomen  and  the  plate  is  to  in- 
clude the  epigastric  and  right  Jiypoehondriac  regions.  Wh^  the  plate 
is  developed  it  should  have  on  it  the  vertebral  column  and  lower  ribs. 
This  is  essential,  as  otherwise  the  plate  will  not  admit  proper  inter- 
pretation of  the  anatomic  regions.  This  same  arrnngemcnt  of  the 
plate  is  necessary  in  skiagraphing  for  renal  calculi  or  ureteral  calculi. 
The  difficulties  attending  skiagraphy  of  calculi  should  not  be  under- 
estimated. While  Buccees  has  crowned  efforts  at  din^osia  of  calculi 
with  the  rays,  failures  have  been  frefiueut.  It  is  a  most  difficult  mat- 
ter to  choose  just  the  proper  kind  of  tubes  for  these  e.xposures.  A 
low  tube  should  be  used,  and  yet  the  tube  must  be  sufficiently  bard 
to  give  good  penetration.  Certain  kinds  of  calculi  can  be  more 
readily  skiagraphed  than  others.  The  calculi  consisting  of  mineral 
matter  throw  a  deeper  shadow,  and  hence  register  better  on  the  sensi- 
tized plate.  The  diagnosis  of  vesical  calculi  is  not  attended  with  as 
much  difficulty  as  that  of  calculi  of  other  organs.  The  exposure  can 
be  made  in  two  positions:  The  patient  may  be  in  a  semirecumbent 
position  with  the  plate  under  him,  so  placed  that  the  outlet  of  the 
pelvis,  as  it  were,  is  covered  by  it.  Or  else  the  plate  may  be  placed 
over  the  lower  part  of  the  abdomen  and  the  tube  behind  the  per- 
ineum, BO  that  an  imaginarj*  lino  from  the  anode  of  the  tube  to  the 
center  of  the  plate  would  pass  through  the  center  of  the  pelvic  cavity. 
A  low  tube  should  be  used.  The  pelvic  hone  should  be  distinctly 
visible  on  the  plate. 

In  radiographing  for  calculi  no  opinion  should  he  expressed  on 
one  shadowgraph  alone.  The  diagnosis  should  be  based  on  at  least 
two  or  more  pictures.     The  danger  of  being  mistaken  about  the 
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shadows  on  the  plate  in  these  cases  is  very  great.  The  interpretation 
of  these  shadowgraphs  is  exceedingly  difficult.  Intestinal  contents 
may  throw  shadows  on  the  plate  that  may  be  mistaken  for  calculi. 
Again,  calculi,  for  example,  in  the  kidneys  or  ureters,  may  cause  de- 
cided subjective  and  objective  symptoms,  and  yet  the  smallness  of 
their  size  will  prevent  their  successful  skiagraphing. 

Pelvis  and  Hip  Joint — ^In  taking  an  x-ray  picture  of  the  pelvis 
it  should  be  noticed  that  the  rays  have  to  penetrate  masses  of  tissue, 
and  therefore  it  is  necessary  to  have  the  machine  and  tube  in  proper 
working  order,  or  else  failure  is  inevitable.  With  the  patient  on  the 
back,  the  anode  is  made  to  point  just  a  little  above  the  symphysis 
pubis.  A  picture  taken  in  this  manner  will  show  the  pelvic  bone,  the 
sacrum,  the  coccyx,  the  symphysis,  the  ischii,  and  the  obturator  fo- 
ramina. Fractures  will  show  up  well,  as  also  will  foreign  bodies,  in 
these  pictures.  It  may  be  necessar}^  at  times  to  skiagraph  with  the 
patient  lying  on  the  abdomen.  Indeed,  in  certain  conditions  this 
position  becomes  imperative  in  order  to  bring  out  certain  details  in 
the  picture.  In  congenital  dislocations,  as  well  as  in  injuries  of  the 
hip  bone,  the  same  two  positions,  the  anterior  and  posterior,  are 
necessary  to  be  assumed  by  the  patient  in  taking  an  x-ray  picture,  ex- 
cept that  here  we  place  our  anode  over  the  hip  joint  region  so  as  to 
bring  out  those  structures  to  the  best  possible  advantage.  In  old 
people  who  have  sustained  injuries  to  the  hip  bone  it  will  be  found 
to  be  quite  a  task  for  them  to  lie  on  the  abdomen,  and  therefore 
only  after  the  x-ray  picture  taken  on  the  back  fails  to  clear  up 
the  diagnosis  should  they  be  subjected  to  the  hardship  of  having 
to  lie  on  the  abdomen.  In  some  cases  the  anterior  position  will 
be  quite  sufficient  to  clear  up  a  diagDosis.  A  low  tube  should  be 
used,  and  the  exposure  should  be  short,  with  the  current  on  to 
the  fullest  capacity  of  the  induction  coil.  The  most  practical  way 
to  deal  with  these  hip  injuries  in  old  people  is  to  bring  the  x-ray 
apparatus  to  the  bedside,  slipping  a  piece  of  board  under  the  injured 
part,  over  which  the  sensitized  plate  is  placed.  In  this  manner 
these  old  patients  are  saved  much  suffering,  and  they  need  be  scarcely 
disturbed  from  their  comfortable  position  in  bed.  At  least  two  or 
more  pictures  should  be  taken,  as  the  interpretation  of  plates  of  hip 
injuries  becomes  at  times  exceedingly  difficult. 

Thigh. — The  thigh  is  more  readily  radiographed  than  the  hip. 
A  low  tube  should  be  used  and  the  exposure  made  short.     For  in- 
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juries  of  this  region  the  anterior,  the  posterior,  and  the  lateral  posi- 
tions will  be  most  serviceable,  aiid  the  injury  will  show  up  welt  on 
such  plates. 

Knee. — The  knee  should  be  skiagraphed  in  a  lateral  poeition,  and 
also  in  the  anterior.  To  show  up  the  patella  well,  the  knee  should 
be  bent  and  the  side  view  exposure  made.  If  the  lower  end  of  the 
femur  is  the  object  of  investigation,  as  in  tubercuiosia,  a  front  view 
will  be  the  most  serviceable  position.  This  same  position  will  also 
show  up  the  head  of  the  tibia.  In  injuries  and  foreign  bodies  of 
the  knee  joint  special  positions  for  the  shadowgraph  will  readily  sug- 
gest themselves  when  a  careful  iiuoroscopic  examination  is  made  of 
the  patient. 

Ankle. — ^The  ankle  joint  and  foot  can  be  very  readily  x-rayed 
and,  as  a  rule,  the  pictures  turn  out  well.  In  I'ott's  fracture  the 
skiagraph  should  be  taken  iu  such  a  position  as  to  sliow  up  both 
bones  on  the  piate.  If  the  shadow  of  the  tiliia  should  be  thrown 
over  the  shadow  of  the  fibula,  or  rice  versa,  there  might  be  a  con- 
fusion in  the  interpretation  of  the  plate.  A  front  view  should  there- 
fore be  taken.  The  plate  is  placed  behind  the  heel,  and  the  lube  ia 
in  front  of  the  log.  In  a  picture  obtained  in  this  position  the  styloid 
processes  will  show  up  well,  and  their  relation  to  the  ankle  joint  is 
also  well  shown.  A  lateral  view,  however,  is  indispensable,  and 
should  never  be  neglected  in  these  injuries.  Displacements,  as  well 
as  fractures,  will  show  up  in  these  two  positions  to  the  best  ad- 
vantage. Here,  as  well  as  in  other  regions  of  the  body,  when  dealing 
with  foreign  bodies,  the  position  for  an  x-ray  picture  best  suited  to 
that  particular  case  will  suggest  itself  while  making  a  fluoroscopic  ex- 
amination. 

Foot. — In  studying  the  various  bones  of  the  foot  an  x-ray  pic- 
ture taken  with  the  sole  resting  on  the  plate  will  be  most  serviceable. 
This  ia  also  true  of  the  tarsal  bones.  In  dislocations,  however,  a  side 
view  is  also  necessary.  The  foot,  like  the  hand,  should  be  studied 
skia graphically  under  normal  conditions.  The  various  bones  in  this 
anatomic  part  differ  so  in  their  density  and  outline  that  only  a  thor- 
ough familiarity  with  the  normal  appearance  will  permit  a  safe  in- 
terpretation of  the  pathologic  state.  The  various  joints  of  the  tarsal 
bones  and  their  peculiar  shadows  should  be  the  subject  of  the  study 
in  the  normal  plate.  Only  in  this  way  can  dislocations  and  fractures 
of  these  small  bones  be  properly  interpreted.     Furthermore,  the  diag- 
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nosis  of  fractures  of  these  small  bones  can  only  be  made  with  the 
x-rays.  Injuries  to  these  small  bones  are  quite  frequent,  and  the 
diagnosis  is  very  puzzling  without  the  aid  of  the  Roentgen  rays.  Nor 
is  the  occurrence  of  foreign  bodies  in  this  region  of  the  body  so  in- 
frequent. Indeed,  after  that  of  the  hand,  the  foot  is  the  most  fre- 
quent seat  of  foreign  bodies  accidentally  introduced.  The  localiza- 
tion of  these  bodies  is  best  made  on  the  lines  suggested  in  dealing 
with  foreign  bodies  in  the  hand. 

RADIOTHERAPY. 

New  therapeutic  measures  when  they  first  appear  on  the  medical 
horizon  are  apt  to  be  lauded  to  the  skies,  and  the  fantastic  visions 
of  the  medical  enthusiast  encircles  them  with  wreaths  of  exaggera- 
tions and  dreams.  Radiotherapy  was  no  exception  to  this  rule.  How- 
ever, this  extreme  enthusiasm  about  x-ray  therapy  was,  in  a  measure, 
pardonable,  when  it  is  considered  that  with  its  aid  the  therapeutist 
undertook  to  cope  with  diseases  most  formidable  in  nature  and  fatal 
in  effect.  The  medical  world  was  thrilled  and  startled  to  have  at 
its  hand  so  powerful  a  therapeutic  measure  as  the  Roentgen  rays. 
There  was  something  ideal  and  fascinating  about  this  curative  agent. 
To  be  able  to  make  remedial  applications  without  causing  pain  or  the 
slightest  discomfort  to  the  patient,  and  to  observe  definite  and  posi- 
tive results  from  these  applications,  so  devoid  of  even  the  least 
amount  of  discomfort,  was  indeed  enough  to  fire  the  enthusiasm  of 
both  physician  and  patient.  While  there  has  come  a  reaction  to  the 
great  enthusiasm  in  x-ray  therapy,  there  remains  still,  after  these 
years  of  trial,  that  conservatism  in  the  application  of  this  remedial 
measure  that  will  establish  it  on  lines  that  will  be  lasting.  Strip 
from  this  therapeutic  measure  those  exaggerated  claims  made  for  it 
in  the  heat  of  enthusiasm,  weed  out  the  chaff,  and  there  still  remains 
in  it  much  that  is  good  and  wholesome,  much  that  will  cure  most 
fatal  maladies,  much  that  will  give  relief  from  suffering,  and  much 
that  will  conduce  to  the  happiness  of  mankind.  Are  there  many 
other  remedial  measures  that  will  do  this  ?  There  are,  indeed,  but  a 
few.  It  is  no  disparagement  of  x-ray  therapy  to  say  that  it  is  not 
a  panacea  for  all  human  ailments.  Nothing  like  a  panacea  has  ever 
been  found  in  real  life.  Panaceas  occur  onlv  in  dreams.  But  that  the 
range  of  therapeutic  applications  of  the  rays  is  surprisingly  great. 
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and  that  it  13  stil!  widening,  must  be  admitted.  And,  indeed,  anch 
a  wide  range  of  applicability  of  the  remedy  is  to  be  expected  when  it 
is  considered  that  the  x-ray  is  capable  of  allaying  pain,  bringing 
about  most  remarkable  tissue  changes,  hastening  the  absorption  of 
exudates,  breaking  down  adventitious  cells  that  inrade  nornml  tissue, 
and  causing  degeneration  of  neoplasms.  That  it  has  not  the  powor 
or  virtue  in  internal  cancers  that  it  has  in  malignant  growths  of  the 
integument  is  greatly  deplored,  and  yet  even  in  deep-seated  cancers 
it  will  bring  degrees  of  comfort  to  the  patient  that  forces  this  reme- 
dial agent  into  the  foremost  ranks  of  therapeutic  measures.  Were 
the  Roentgen  rays  to  do  nothing  more  than  bring  about  a  cure  in 
rodent  ulcers  and  certain  epitheliomas  (and  this  it  can  do  beyond 
any  doubt),  it  would,  for  this  one  reason  alone,  deserve  to  be  placed 
among  the  important  therapeutic  measures.  The  x-rays  have  tri- 
umphed over  lupus  vulgaris  and  erjthematodes,  bringing  about  per- 
manent cures  in  these  affections.  It  has  been  successfully  employed 
in  various  skin  affections.  It  is  most  interesting  to  watch  bow  a 
chronic  eczema  that  has  existed  for  years,  and  resisted  all  measures 
of  cure,  yields  so  readily  and  frequently  in  a  permanent  manner  to  a 
few  applications  of  the  Roentgen  rays.  Eight  months  ago  in  a  caao 
under  our  care  an  eczematous  patch  of  seven  years'  standing  yielded 
to  half  a  dozen  exposures,  causing  the  disappearance  of  the  erup- 
tion, softening  the  skin,  and  causing  a  final  complete  restoration  of 
the  skin  in  texture  and  appearance.  The  Roentgen  rays  have  been 
employed  therapeutically  in  sycosis,  hypertrichosis,  favus,  blepharitis. 
acne,  psoriasis,  alopecia,  eczema,  carninomatous  and  sarcomatous 
areas,  Hodgkin's  disease,  and  in  neuralgia.  As  an  experiment  it  has 
been  used  in  tuberculosis  and  rheumatism. 

It  must  be  admitted  that  the  Roentgen  rays  have  a  vast  amount 
of  therapeutic  value  in  them,  but,  like  all  remedial  measures,  their 
application  reiiuires  that  fine  discrimination  which  is  the  attribute  of 
the  careful  therapeutist.  It  should  he  measured  out  in  doses  like  all 
other  curative  agents.  To  he  able  to  do  this  the  operator  must  be 
thoroughly  familiar  with  the  apparatus  and  the  peculiar  effects  the 
Roentgen  rays  have  on  animal  tissue.  Furthermore,  the  s-ray  ex- 
posures at  first  must  he  tentative,  to  discover  the  so-called  idiosyn- 
crasy of  the  patient.  There  can  be  no  doubt  that  with  the  same  ap- 
paratus and  tubes,  and  the  same  length  of  time  of  exposures,  one 
person  will  be  only  tanned,  while  the  next  one  will  have  a  first  de- 
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gree  of  dermatitis.  In  some  cases  tanning  will  produce  the  desired 
therapeutic  effect  with  this  agent,  while  in  other  cases  nothing  short 
of  dermatitis  will  suffice  to  bring  about  success.  It  is  here  that  the 
discrimination  of  the  therapeutist  determines  success  or  failure. 
Take  a  case  of  acne,  for  example.  When  there  is  much  tissue  in- 
filtration about  each  pus  tube  or  follicle,  the  amount  of  exposure 
necessary  to  bring  about  a  cure  may  be  such  as  to  fall  just  short  of 
a  dermatitis.  In  another  case,  where  the  tissue  infiltration  about 
each  focus  of  infection  is  not  so  great,  very  little  raying  will  be 
suflficient.  In  rodent  ulcers  or  lupus  the  same  will  hold  good :  in  one 
case,  exposures  falling  just  short  of  a  dermatitis  will  be  desirable, 
while  in  another  case  tanning  alone  will  be  sufficient.  In  superficial 
lesions  a  low  tube  is  desirable  to  use — low  enough  for  radiography. 
Not  so,  however,  when  internal  cancers  are  to  be  affected.  Here  a 
much  higher  tube  is  necessary.  The  tube  should  be  high  enough  to 
penetrate  the  skin  and  reach  the  malignant  neoplasm.  Indeed,  this 
fact,  that  we  have  to  traverse  the  skin  with  our  rays  in  treating  in- 
ternal cancers,  is  an  important  consideration.  The  question  may 
well  be  asked:  Why  are  not  malignant  diseases  situated  beneath  the 
skin  as  amenable  to  cure  by  means  of  the  x-ray  as  these  same  con- 
ditions found  on  the  skin  surface?  It  may  be,  of  course,  that  the 
malignant  process  in  an  internal  organ  differs  in  its  histogenesis  from 
superficial  cancers.  Yet  it  is  more  likely  that  the  failure  is  due  to 
the  fact  that  it  is  impossible  to  bathe  the  tumor  with  the  rays  suf- 
ficiently in  internal  organs  to  bring  about  those  desirable  changes  that 
make  for  a  cure  in  a  neoplasm  situated  so  as  to  receive  abundant  rays. 
Even  in  cancer  of  the  uterus,  where  there  is  much  more  access  to  the 
organ  than  in  other  situations,  we  are  hampered  in  raying  the  organ 
to  the  fullest  capacity.  To  reach  the  fundus  properly  with  our  rays 
the  ray  must  pass  first  through  the  abdominal  walls.  Try  as  we  may, 
we  cannot  irradiate  an  internal  organ  as  effectually  as  we  can  the 
skin.  While  it  is  true  that  the  curative  action  of  the  x-rays  depends 
in  a  large  measure  on  the  amount  of  rays  given  to  a  part;  the  dis- 
appearance of  a  malignant  tumor  does  not  depend  on  the  amount 
of  rays  that  the  individual  will  take.  It  depends,  after  all,  more 
on  the  nature  of  the  neoplasm  and  the  situation  of  the  same.  Some 
malignant  neoplasms  simply  will  not  be  influenced  by  the  rays.  Why 
that  should  be  the  case  is  difficult  to  understand.  Again,  sarcomas  will 
yield  more  readily  to  the  Roentgen  rays  than  carcinomas,  and  yet  sar- 
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comas  of  done  are  tint  verv-  hopefully  affected  by  x-radiations.  Fur- 
thermore, carcinomas  of  very  vascular  rcgione,  like  the  anus  and  rec- 
tum, will  be  most  obsiinate  in  their  behavior  toward  the  x-rays.  An 
exception  to  all  tMe  should  be  made  and  the  x-raye  should  be  most 
encouragingly  spoken  of  in  carcinoma  of  the  mammie.  In  carcinoma 
of  the  breast  the  x-raye  will  prove  fery  serviceable,  if  not  a  lifc- 
eaving  measure.  Of  course,  a  suflicient  lime  has  not  elapsed  to 
justify  much  enthusiasm  on  this  subject,  but  the  recorded  cases  up 
to  date  lend  considerable  encouragement  to  the  hope  that  in  carci- 
noma of  the  breast,  s-rays,  in  conjunction  with  surgery,  will  ac- 
complish more  in  eradicating  the  disease  than  Jias  been  the  case 
heretofore.  It  is  a  lamentable  fact  that  in  carcinoma  of  the  breast  a 
recurrence  after  operative  interference,  even  in  cases  where  operation 
is  undertaken  early,  takes  place  in  more  than  50  per  cent. of  the  cases. 
This  IS  true  even  in  the  most  favorable  cases,  where  the  roost  radical 
operation  is  carried  out.  The  hope  is  entertained  by  those  who  have 
given  the  subject  attention  that  the  percentage  of  recurrences  in  car- 
cinoma of  the  breast  is  less  when  the  rays  have  been  used  before  and 
after  operation  than  when  the  neoplasni  is  attackeii  by  operative  means 
alone.  Whether  this  hope  will  be  realized  fully,  or  whether  barren 
regrets  will  follow  it,  only  the  lapse  of  time  can  determine.  However, 
so  earnestly  is  this  obseiration  launched  by  those  who  have  given 
the  subject  attention  that,  in  view  of  the  dire  results  of  recurrence 
in  this  affection  following  the  knife,  it  is  but  justice  to  the  unfor- 
tunate patient  that  she  should  have  the  benefit  of  the  doubt  and  bo 
subjected  to  x-ray  treatments  before  and  after  operation.  The  ques- 
tion may  \ie  asked:  What  is  the  rationale  of  such  a  treatment?  Is 
there  a  rationale,  or  is  it  mere  empiricism?  The  rationale  of  it  is 
simply  this:  The  Roentgen  rays  bring  about  certain  tissue  changes 
whenever  they  are  applied  to  a  part  for  a  sufficient  length  of  time. 
Just  in  what  manner  these  tissue  changes  come  about  is  not  under- 
stood, but  pathologic  investigation  seems  to  point  to  definite  changes 
that  occur  in  the  blood-vessels  of  the  part  subjected  to  the  rays,  and 
therefore  it  is  believed  that  these  changes  in  the  cells  are  due  to 
difiturbances  in  the  nutrition  of  the  cells.  It  is,  indeed,  likely  that 
the  cell  changes  are  due  to  the  direct  action  of  the  x-rays  on  the 
protoplasm  of  the  cells  themselves.  Furthermore,  the  cells  of  low 
vitality  will  be  more  affected  by  these  rays  than  nonnal  tissue.  Per- 
haps the  ether  vibrations  in  the  tissues  set  up  by  the  rays  are  the 
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causative  factor  of  the  cell  degeneration.  Be  this  as  it  may,  remark- 
able tissue  changes  are  brought  about  by  the  rays.  In  raying  a  car- 
cinoma of  the  breast  what  happens  is  this:  The  cancer  cells  that 
infiltrate  the  organ,  being  of  lower  vitality  than  the  cells  of  the  sur- 
rounding normal  tissue,  break  ^own  and  are  absorbed  into  the  circu- 
lation, and  thus  eliminated  from  the  system.  The  same  fate  awaits 
those  cells  that  infiltrate  the  glands.  If  this  is  the  modiis  operandi 
of  the  Roentgen  ray  on  tissue  cells,  then  it  is  a  very  rational  way 
of  attacking  the  problem  of  cure,  because  the  remedial  mcjusure  has 
really  a  sort  of  selective  action  for  the  cancer  cells,  if  the  raying  is 
not  carried  beyond  a  certain  point.  If  exposures  are  carried  on  be- 
yond this  point,  not  alone  the  cancer  cells,  but  all  tissues  x-rayed 
will  suffer  a  like  fate.  Having  arrested  the  growth  of  the  tumor  by 
means  of  the  rays,  the  surgeon  is  then  called  to  remove  the  offending 
neoplasm.  This  saves  the  patient  much  suffering,  if  not  a  dangerous 
toxemia,  which  may  happen  by  removing  the  tumor  by  absorption 
alone.  The  neoplasm  having  been  removed  and  the  wound  having 
healed,  the  parts  and  the  whole  region  of  the  chest  are  a<xain  sub- 
jected to  x-radiation,  so  as  to  rid  the  patient  of  any  lurking  cancer 
cells.  If  this  is  the  true  rationale  of  the  treatment,  it  will  be  readilv 
seen  that  success  can  only  come,  in  a  final  cure,  if  the  case  is  treated 
early,  before  dissemination  of  the  cancer  cells,  or  invasion  of  the 
mediastinal  glands  has  occurred.  Once  these  deeper  glands  are  in- 
vaded by  the  cells  of  the  neoplasm,  then  neither  the  knife  nor  the 
x-ray,  alone  or  combined,  can  possibly  rid  the  patient  of  the  malig- 
nant process.  It  is  advisable  to  precede  the  operative  interference 
in  cancer  of  the  breast  with  x-radiation,  for  the  reason  that,  by  ex- 
posing the  patients  at  once  to  the  rays  on  their  presenting  themselves, 
further  growth  of  the  tumor  is  stopped.  This  is  evidenced  by  the 
shrinking  of  the  neoplasm  after  a  few  rayings.  The  retracted  nip- 
ple becomes  less  bound  down,  the  enlarged  glands  diminish  in  size, 
and  a  retrograde  metamorphosis  in  the  parts  is  plainly  visible.  Such 
is  the  condition  that  is  brought  about  by  the  x-rays,  and  now  the  case 
is  ready  for  operation.  The  manipulations  of  the  surgeon  now  will 
not  dislodge  and  force  into  the  lymphatic  vessels  and  circulation 
active  cancer  cells,  and  thus  favor  metastasis  and  recurrence  of  the 
neoplasm.  The  cancer  cells  that  are  dislodged  by  the  surgeon's 
manipulations  are  not  active  because  they  have  undergone  a  retro- 
grade metamorphosis.     Furthermore,  the  lympthatic  glands  that  har- 
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bor  the  cancer  cells,  derived  from  the  neoplasm  under  the  infi 
of  the  rays,  are  atimuluteJ  to  activity,  the  parasite  cells  they  harbor 
degenerate,  and  thus  these  lymphatic  sentinels  rid  themselves  of  the 
infection.  Not  so,  however,  when  the  glands  of  the  mediastium  have 
become  involved.  Here  the  Hoentgen  rays  cannot  reach  the  glands 
in  eufticient  concentration  to  destroy  the  cancer  cells  they  harbor. 
The  osseous  structures  and  large  blood-veesels  prevent  the  rays  from 
reaching  these  infected  glands.  Besides,  if  the  infection  has  already 
reached  the  glands  in  the  chest  cavity,  the  diaseininatiou  of  the  can- 
cer cells  has  probably  occurred  to  an  irreparable  extent.  Such  a 
dissemination  must  necessarily  prove  fatal.  Neither  surgery  nor 
radiography,  alone  or  combined,  can  reecue  the  patient  from  the 
malignant  snare. 

In  radiotherapy  it  is  important  to  remember  that  the  Roentgen 
rays  have  a  destructive  action  on  the  hair.  If  a  hairy  part  is  ex- 
posed a  few  times  the  hair  will  begin  to  fall  out,  and  great  disfigure- 
ment may  be  inflicted  on  the  patient.  Fortunately,  we  can  guard 
against  this  by  protecting  the  hairy  portions  of  the  body  with  tinfoil 
or  sheets  of  lead.  Tinfoil  in  two  or  three  layers  will  absorb  the  rays 
and  prevent  their  action  on  the  hair  follicles.  In  raying  the  region  of 
the  face,  the  head,  eyebrows,  mustache,  and  beard  can  be  protected 
by  placing  suitable  pieces  of  the  protecting  metals  over  the  parts. 
Shields  may  be  used  to  protect  the  whole  region  of  the  body,  except 
the  part  or  area  to  be  x-rayed.  In  treating  a  case  of  acne,  for  ex- 
ample, the  eyebrows  and  lashes  are  covered  with  pieces  of  tinfoil 
cut  into  suitable  shapes  and  sizes.  The  shoulder  may  also  be  pro- 
tected with  shields  made  of  thick  rubber.  In  fact,  wherever  cir- 
cumscribed areas  are  to  be  rayed,  the  rest  of  the  body  should  be 
shielded  from  the  rays,  Take,  for  example,  the  raying  of  a  fatty 
tumor  in  any  part  of  the  body ;  it  would  be  entirely  nnnecessary  to  ray 
the  surrounding  tissues,  because  we  simply  wish  to  cause  a  degen- 
eration to  occur  in  the  tumor  itself,  and  thjia  remove  it  by  absorption. 
The  surrounding  tissue  need  not  be  rayed,  and  there  is  no  need  of 
running  the  risk  of  dermatitis.  Not  so,  however,  in  raying  for  ma- 
lignant disease.  Under  these  conditions,  no  part  should  be  protected 
from  the  rays,  except  the  head,  eyebrows,  and  lashes,  and  even  these 
parts  should  be  sacrificed  if  the  neoplasm  is  in  these  regions.  Should 
the  neoplasm  be  in  the  breast,  for  example,  it  will  be  just  as  well  to 
protect  the  hair  on  the  head,  eyebrows,  and  lashes  from  the  rays,  as 
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it  would  be  quite  unnecessary  to  disfigure  the  patient.  Further 
shielding,  however,  in  malignant  diseases  than  that  pointed  out  would 
defeat  the  object  in  view  in  raying.  In  malignant  disease  we  wish 
to  ray  as  wide  of  the  neoplasm  as  possible  and  administer  as  much 
of  the  rays  as  is  safe.  There  is  a  limitation  to  the  amount  of  raying. 
Indeed,  were  there  no  limitation  to  this  therapy,  most  tragic  and 
startling  effects  could  "he  produced  by  the  therapeutic  agent.  The 
radiotherapist  must  forever  be  on  the  watch  for  a  dermatitis  and 
auto-intoxication.  These  are  two  conditions  that  put  the  limitation 
on  radiotherapy.  The  integument  will  stand  just  so  much  raying, 
and  the  amount  of  exposure  the  skin  of  a  patient  will  stand  is  a 
personal  equation;  it  varies  with  each  patient.  When  radiotherapy  is 
undertaken,  the  idiosyncrasy  of  the  patient  must  be  discovered  first 
by  tentative  means.  Great  circumspection  is  also  necessary  as  re- 
gards auto-intoxication.  This  results  from  the  absorption  of  poison- 
ous material  derived  from  broken  down  tissue  product.  The  symp- 
toms are  the  same  as  in  auto-intoxication.  There  are  malaise,  aches 
and  pains,  chills  and  fever,  at  times  the  rise  of  temperature  being 
quite  stormy.  Only  by  keeping  constant  watch  on  the  patient  can  we 
discover  these  early  symptoms  of  dermatitis  and  toxemia,  which  tell 
the  observer  that  we  have  reached  the  limit  of  our  radiotherapy  in 
that  particular  case,  for  the  time  being.  If  exposures  are  persisted 
in  in  view  of  these  symptoms,  not  alone  will  our  therapy  be  nullified, 
but  great  suffering  may  be  inflicted  and  harm  to  the  patient  ensue. 
Overzealous  radiotherapy  is  to  be  avoided  and  condemned.  It  does 
^eat  damage  to  the  cause  of  radiotherapy  and  the  art  of  medicine. 
Moderation,  experience,  circumspection,  and  caution  are  the  watch- 
words in  radiotherapy,  as,  indeed,  they  are  in  all  therapy. 

X-RAY  DERMATITIS. 

X-ray  bums,  like  ordinary  burns,  are  of  various  degrees  of 
severity,  the  first  degree  being  that  of  tanning  of  the  skin  with 
clesquamation,  and  the  severest  that  of  circumscribed  and  deeply 
diffused  gangrene  of  the  skin.  Between  these  two  extremes  de- 
grees of  x-ray  dermatitis  there  are  gradations  and  variations.  A 
moderate  degree  of  dermatitis  may  be  beneficial  for  therapeutic  pur- 
poses, but  the  severe  third  degree  of  x-ray  burns  should,  of  course, 
he  avoided.     The  process  of  repair  in  these  severe  cases  is  very  slow. 
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and  the  suffering  of  the  patient  not  inconsiderable.  In  the  first  de- 
gree of  bum  we  have  hyperemia;  in  the  second  degree,  blisters;  and 
in  the  third  degree,  gangrene.  The  operator  should  never  neglect  to 
inquire  of  the  patient  about  sensations  experienced  in  the  region  that 
is  being  x-rayed.  The  first  symptom  of  an  impending  x-ray  burn 
is  a  sense  of  tightness  in  the  region  irradiated;  following  this  sense 
of  tightness,  and  at  times  coincident  with  it,  there  may  be  itching  of 
the  part,  redness,  and  a  sense  of  heat.  In  the  presence  of  such  symp- 
toms no  further  exposures  should  be  made  until  these  symptoms 
subside.  This  may  take  a  few  days  or  as  many  weeks.  Nor  should 
the  fact  be  lost  sight  of  that  a  dermatitis  may  not  develop  for  two 
weeks  after  exposure,  though  such  a  long  interval  between  expo- 
sure and  the  appearance  of  the  dermatitis  is  rare.  Usually,  within 
a  week  the  dermatitis  will  develop  after  a  lengthy  exposure.  In 
a  case  which  came  under  my  observation  an  exposure  of  fifteen  min- 
utes with  a  static  machine  was  followed  by  a  first  degree  of  dermatitis 
eighteen  days  after  the  exposure.  In  view  of  this  fact,  one  can 
readily  see  in  what  difficulty  we  labor  when  considering  the  subject 
of  the  susceptibility  of  the  patient  to  x-rays.  When  treatment  is  un- 
dertaken the  first  exposure  should  be  short — say,  two  minutes  with 
a  coil  and  ten  minutes  with  the  sialic  machine.  This  is  repeated  for 
a  few  times,  everv  other  dav.  Then  an  interval  of  four  or  ii\Q  davs 
is  given,  to  see  if  there  is  a  tendency  to  dermatitis.  If  such  proves  to 
be  the  case,  the  raying  is  discontinued;  if  not,  another  exposure  is 
made — still  a  short  one — and  three  or  four  days  is  allowed  to  pass  by. 
If  at  the  end  of  this  time  no  symptoms  arise  that  would  lead  one  to 
suspect  trouble,  the  exposures  can  be  prolonged,  but  the  case  should 
be  continually  watched.  The  watchword  of  the  radiotherapist  as  re- 
gards dermatitis,  is  Vigilance  I    Vigilance  I    Vigilance  1 
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value  of  uterine  discharges,  112 
Differential    diagnosis,    hysteria    and 

neurasthenia,  88 
Direct  current,  315,  328 

mains,  utilization  of,  209 
sparks,  381 
Dispersing  electrode,  215,  347 
Displacement  of  pelvic  viscera,  260 
Dolbear,  Prof.  A.  E.,  32 
Dorsal  position,  13 
Dosage  of  induction  currents,  371 
Dry   cell    battery,   author's   portable, 

210 
Dry  cells,  343 
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Dudley,  A.  Palmer,  280 
Dysmenorrhea  (menorrhalgia),  98 

Ectopic  gestation,  277 
Electricity  in  obstetrics,  277 
Electrode   (point  of  entrance  of  cur- 
rent into  electrolyte),  33 

Apostoli  bipolar  intra- uterine,  77 
intra-uterine,  71 
tunneled  rectal,  219 

bipolar  vaginal,  70 

coverings,  38,  352 

dispersing,  215,  347 

galvano-puncture,  217 

hollow,  bulbous,  gold,  218 

Massey  intra-uterine,  72 

vaginal,  68 

zinc-mercury,  intra-uterine,  74 
cancer,  219 
Electrode  for  induction  currents,  371 
Electro-gynecology,  special   value   of, 

34 
Electrolysis,  45 
Electrolytic  interrupter,  399 
Electromotive  force,  315 
Electrostatic  capacity,  379 
Electrothermic  hemostasis,  239 
Electrotonus    (physiologic    action    of 
constant  current  on  nerves), 
59 
Endometritis,  113 

cervical,  113 

coi^real,  116 
Engelmann  coils,  366 
Epilation,  307 

needle,  308 
Erosion  of  cervix,  114 
Examination  of  patients,  9 

of  the  pelvis,  16 
Extra-uterine  pregnancy,  277 

"Faradic"  current,  358 
Faults  in  circuit,  356 
Ferguson  speculum,  18 
Fibroid  tumors,  146 

classification  of,  148 

contra-indications    of    electricity 
in,  159 


Fibroid  tumors,  mode  of  action  of  elec- 
tricity in,  156 

origin  of,  146 

prognosis,  152 

selection  of  cases,  158 
Fissure  of  anus,  303 
Flemming  induction  battery,  362 
Fluoroscope,  400 
Fluoroscopy,  411 
Foreign  bodies,  skiagraph,  419 
Fox,  George  H.,  307 
B\inctional  stimulation  and  sedation, 

58 
Fuse,  329 

GaifTe  pocket  induction  battery,  289 
**Galvanic"    (constant)    current,    315, 
Gaston,  J.  McFadden,  208 
Goelet  bipolar  vaginal  electrode,  70 

coils,  366 
Gold  puncture  electrodes,  217 
Glass  specula,  18 
Goodell  speculum,  17 
Grad,  Herman,  394 
Granger,  Am^d6e,  208,  237 
Granular  erosion  of  cervix,  114 
Graphite  controller,  333 
Ground  connections,  378 

Hardaway,  W.  A.,  307 
Hard  tube,  408 
Haultain,  F.  W.  N.,  193 
Hayes,  Plym.  S.,  307 
Hedley,  W.  S.,  332,  335 
Hematosalpinx,   136 
Hemorrhagic  metritis,  123 
Hemorrhage,  postpartum,  290 
Hemorrhoidal  needle,  304 
Hemorrhoids,  303 
Herdman,  W.  J.,  345 
High  frequency  currents,  383 

potential  currents,  383 

tube,  406 
Holtz  machine,  376 
Hydrosalpinx,  136 
Hydrothermal  applications,  80 
Hypercmesis  gravidarum,  288 
Hyperplasia  of  uterus,  123 


464 

Hyeteri; 
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Massey    al«loTiiinaI    puncture    needle. 


niumination  of  the  vagina.  23 
Impotence  and  iteritity,  274 
IneandcBCent  circuit,  328 
Indifferent  electrodes,  347 
Indirect  spBrks,  380 
Induction  battery,  diagram  ot,  350 
current  in  labor,  280 
Btimulation,  G8 
Inglie-ParBone,  208 

Inertia  uteri,  electricity  in,  200 

InstituUonal   treatment,  312 

Insulation,  static,  379 

Internal  resistance,  322 

Interpular  region,  46 

Interpretation  of  x-ray  plates,  423 

Interrupter,  3«a 

for  Koentgen  ray  coil,  389 

Inlra-ut*rine   applications,  70,  71,  78 

Ions  (fttoma  with  electric  charges),  47 

Jacketed  pan  for  clay  pads,  318 
Jaokaun,  Herbert,  411 

JcnkH,  W.  J.,  3.W,  373 
Jewell  controller,  332 

Keith.  Thomas.  151 

KellO|!B,  J.  H,,  387 

Kennelly  sinusoidal  machine,  301 

Kidder  high-tension  buttery,  304 

Knee -eh  est  position,  79 

Labor,  induction  current  in,  289 
Laceration  of  cervix  ut«ri,  0,  123 
Leclanche  cell,  343 
Leyden  jare,  379 

Limitations   of  electricity   as  a  rem- 
edy, 36 
Location  of  faulti  in  circuit,  356 
Low  tube,  406 

Magnetic  induction  currents,  358 
Mammary  cancer,  225 

gland,  benign  tumors  of,  203 
cystic  disease  of,  203 
Massage,  82 

of  abdomen,  272 


cancer  electrodes,  219 

controller,  333 

hemorrhoidal  needle,  304 

miniature  lamp.  24 

portable  dry-cell  battery,  .146 

pelvic  transillura  ilia  tor,  29 

rigid  platinum  electrode,  72 

spinal  elastic  platinum  electrode,  73 

tunneled  rectal  electrode,  219 
vaginal  electrode,  68 
wall  eabinet,  330 
wired-cotton  pads,  341! 
iinc-mercury  eoncer  electrodes.  210 
intra*uterine  cleetrodea.  74 
Mcintosh  induction  batter;'.  363 

sinusoidal  apparatus,  3110 
Medicauiental  pboreiis,  5U 
Menorrhagia,   107 
Meliorrhalgia.  08 
iiervouB.  101 
uterine.  102 
Menurrh»pasni,  09 
Menstrual  derangements,  90 

pain,  08 
Menstruation,  scanty,   97 
Mensuratiun  of  tumors.  14 
Mercuric  eatsphoresis.  53 
Meter,  milliampere,  337 
Metritis,  atrophic.  12a 
chronic,  117 
hemorrhagic,  123 
ienile,  125 
Metrorrhagia,  107 
Metrosalpingitis.  126 
MegrowilK  volt  controller,  24 
Miltiammcter,  337 
Milliauipfere.  the,  322 
Miniature  diagnostic  lomp,  24 
Minor  applications  in  cancer,  222 
Monopolar  vaginal  applicatjou,  60 
Morton,  W.  J..  37? 
wave  current,  3S2 
Motor  for  static  machine,  378 
nerve  responses,  59 
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Moles,  310 

Mucous  membrane  resistance,  355 

Neevus  pigmentosus,  311 

vasculosus,  310 
Needle  for  epilation,  308 
Nerve  irritability,  356 
Nervous  menorrhalgia,  101 

prostration,  91 
Neurasthenia,  91 

static  treatment  in,  95 
Neuroses  of  urethra,  293 

vulva,  293 
Normal  formula  of  nerve  response,  59 
Nunn,  R.  J.,  289 

Ohm,  the,  320 

law  of,  321 
Operative    reimplantation    of   cancer, 

239 
Osteoscope,  409 
Ovarian  congestion,   142 

menorrhalgia,    106 
Ovaritis,  chronic,  138 
Ozone  administration,  384 

Palpation  of  the  abdomen,  13 

Parallel  arrangement  of  cells,  324 

Pelvic  affections,  general  causation,  5 
peritonitis,  137 
transilluminator,  28 

Pessaries,  82 

Phoresis  (electro-chemical  propul- 
sion), 51 

Physiologic  basis  of  electro-thera- 
peutics, 32 

Pigmented  nsevus,  311 

Plate  holder  in  radiography,  403 

Plates   for   radiographs,   401 

Pocket  battery  for  diagnostic  lamp, 
28 

Polarity  of  an  induction  current,  368 
of  static  currents,  384 
test,  351 

Polarization  (accumulation  of  oppo- 
site charges  about  an  elec- 
trode), 59 

Polar  regions,  43 


Pole  changer.  330 
Portable  batteries,  344 

for  diagnostic  lamp,  27,  28 
Port  wine  mark,  310 
Postoperative  sequels,   144 
Postpartum  hemorrhage,  290 
Postpuerperal  metritis,   122 
Posture  in  pelvic  afTections,  79 
Primary  coil,  362 

current,  364 
Purulent  salpingitis,  129 
Pyosalpinx,  129 

Radiographic  plate,  401 
Radiography,  394,  414 
Radiotherapy,  429 
Rectal  cancer,  245 

electrode,  tunneled,  219 

touch,  21 
Rectum,  adenoids  of,  308 

benign  tumors  of,  303 

stricture  of,  305 

ulcerations  of,  306 
Reed,  Boardman,  272 
Reflex  neuroses  of  pelvic  origin,  85 
Relaxation  of  abdominal  walls,  270 
Resistance,  319 
Rest  cure,  author's  modification  of,  95 

in   hysteria,  88 
"Rheostats,"  333 
Rheotome,  366 

Rockwell's  high-tension  battery,  364 
Roentgen,  Conrad,  410 

rav  coil,  398 
interrupter,  399 
stand,  403 
tube.   404 

ravs,  304 
Ruby   lamp,  404 
Rudiments  of  medical  electricity,  315 

Salpingitis,  purulent,  129 
Salt  water  on  electrodes,  353 
Scanty  menstruation,  97 
Secondary   coil,  365 

current,  365 
Senile  metritis,  125 
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Series  arrangement  of  cells,  323 

lamp,  334 
Sheldon,  Prof.  Samuel,  373 
Shunt  controller,  336 

lamp,  334 
Sigmoid  flexure,  diseases  of,  303 
Simpson  sound,  20 
Sims^s  position,  21 

speculum,  22 
Singing  rheotome,  3(50 
Sinusoidal  current,  387 
Skiagraphy,  394,  414 
Skiameter,  409 
Skin  residence,  355 
Slocum,  Harris  A.,  294 
Smith,  Lapthorn,  185 
Snow,  William  Benham,  373 
Soft  tube,  408 

Solution  for  acid  batteries,  347 
Specific  resistance,  320 
Speculum,  bivalve,  17 

cylindric,  18 

Goodell,  17 

Sims's,  22 
Spinal  applications,  66 
Stand  for  x-ray  tube,  403 
Stiitic    charjre,  379 

eloctricitv,  373 

elect roiles,  3vS5 

induced  current,  383 

insulation,  379 

sparks,  381 

spray,  3S0 
Stationarv  batterv,  342 
Step-down  transfonner,  2rt 
Sterility  and  impotence,  274 
Street  main  currents,  328 
Stricture  of  rectum,  305 

of  urethra.  202 
Subinvolution,    122 

recent,  291 
Superfluous  hair.  307 
Switchboard  wiring,  330 
for  both  current**,  340 
for  cells,   341 

Table  of  resistances  of  wire,  320 
of  spccilic  resistances,  321 


Tampons,  81 

Temperature  effects  of  current,  57 
Toepler-Holtz  machine,  376 
Test  for  cuiTent,  351 

for  faults  in  circuit,  357 

for  i>olarity,  351 

of  street  current,  329 
Tight  lacing  as  cause  of  disease,  3 
Transformation    of    alternating    cur- 
rents, 393 
Transillumination  of  pelvis,  26 
Tray  for  radiography,  404 
Tripier,  A.,  31 

method  in  displacements,  266 
Tubular  speculum,  18 
Tumors  of  breast,  benign,  202 
Tunneled  rectal  electrode,  219 

Ulcerations  of  rectum,  306 

Units  of  current,  321 

Universal  therapeutic  controller,  333 

Unslacked  lime  as  a  dryer,  396 

Urethra,  neuroses  of,  293 

stricture  of,  292 

ulcerations   of,   292 
Urethral  caruncle,  292 
Uterine   discliarges,  diagnostic   value, 
112 

hyperjdasia,   12.3 

menorrlialgia,  102 

sound,  20 

N'acuum  tube  currents,  384 
N'aginal     constant     current     applii-a- 
tions,  07 
douche,   80 
electrode,  68 

induction  applications,  69 
puncture.  160 
specula,  17 
swabbing,  81 
Vaginoabdominal      applications      in 

fibroids,  165 
Van  Houten  &  Ten  Broeck  static  ma- 
chine, 396 
Vant  HofT  on  electrolysis,  46 

V'etter  current  tap,  331 
Voltage,  measurement  of,  338 
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Volt,  the,  318 
control,  33G 
Volume  of  current,  321 
\'ulva,  neuroses  of,  'liVS 

Waist  constriction,  3 

Waite  &  Burtlett  static  machine,  377 

Wall  plates,  338 

Warts,  310 

Water  coolin^j  tubes,  408 

de   Watte ville   current  combiner,  308 

Wave   current.   Morton,  3S2 

Wehnelt  interrupter,  31)1) 


Westinghouse  currents,  328 
Weston  meter,  337 
Wet  cells,  342 
Wimshurst  charger,  370 
Wired  cotton  pads,  349 
Wire  "rheostats,"  333 
X-rav  coil,  397 

dermatitis,  433 

plates,  401 

tube,  404 

Zinc-mercury  cancer  electrodes.  219 
intm-uterine  electrodea,  74 
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